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PART the FIFTH. 


CONTINUED. 


CHAP. III. 


Of the Properties that are common to all 
Bodies, and of the Elements of Natural 


Bodies. 
1.07 Extenſ on. 5 75 . Ofthe Ar iſotelic Ele 
2. Of a Vacuum. ments. 
3. 707 Solid; 8. Of the hrinci les o 
4. Of Divifhs bility. the Chym TR E: 


5. Of Motion and Reſt. 1 to them. 
6. Of the lacus 2 Motion. 55 What is the primary 
Element of all things. 


TAVING ſpoken of the ends ſpecies 5 
of Bodies, it remains only to ſpeak of 
Bodies in general. And it may be obſerved of 
them all, that they are extended, ſolid, diviſible, 
A 2 figured, 
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_ figured, and capable of motion. We cannot con- 
ceive any body that is not extended, or compoſed 
of ſeveral parts. And yet we cannot affirm, that 
the ence of Body conſiſts in this alone. 


2, For there may be extenſion without body, 
which is uſually termed hace or a vacuum. Theſe 
are widely different from each other. Body is 
diviſible and ſeparable into parts, and conſequently 
capable of motion; none of which can be ſaid of 
mere ſpace. And that there is empty ſpace is 
clear from hence. That if all were full, there 
could be no motion in the world. For in order 
to this it is requiſite that each particle leave its 
place empty for another to fill. It is ſaid indeed, 
this need not be, becauſe all motion is circular, ſo 
that in every motion of whatever kind, each part 
of the body moved, ſucceeds another. But this 
is abſolutely contrary to matter of fact. We ſee 
with our eyes, that all motion is not circular. And 
if not, then there muſt be empty ſpace, or there 
could be no motion at all. 


3. Another property of Body is Solidity, 
whereby it reſiſts another body, moving it out of 
its place. Not much different from this, is [mpe- 
 netrability, whereby a body excludes another 

from the place where it is. Solidity is not the 
ſame with hardneſs, the former belonging to all, 
the latter to ſome bodies only. Hardneſs conſiſts 
in the firm coheſion of the parts, ſo as not eaſily 


to be ſeparated. As the Solidity of bodies flows 95 


from the intrinſic nature of matter, it is vain to 
aſſign as the cauſe of it, either the figure or reſt 
of the parts, or the preſſure of the air, or of ſome 
ſubtle matter. By theſe ſolutions we do not at all 
explain 


{5851 
explain the thing, but only entangle ourſelves in 
freſh difficulties. | 


4. Dioiſibility likewiſe belongs to all bodies. 
For ſince no body can be conceived that is not ex- 
tended, and extenſion ſuppoſes parts, it follows, 
that every body, however ſmall, is diviſible: per- 
haps not by the art of man, but in its own nature. 
Nor is it any objection, that our underſtanding 
cannot comprehend znjumte Dixiiſibility. It cannot: 
nor can it comprehend infinite number; or indeed 
infinites of any kind. 

It is true, there is no ſuch thing, ſtrictly ſpeak- 
ing, as parts infinitely ſmall. Yet the ſmallnefs 
of the particles of ſeveral bodies, is ſuch as vaſtly 
farnalles our conception. And there are innu- 
merable inſtances in nature of ſuch parts actually 
ſeparated from each other. 

Mr. Boyle gives us ſeveral inſtances of this. 
He ſpeaks of a ſilken thread, three hundred yards 
long, that weighed but two grains and a half, 
Fifty ſquare inches of leaf-gold weighed but one 
grain. Now 1t the length of an inch be divided 
into two hundred parts, the eye may diſtinguiſh 
them all. Therefore there are in one ſquare inch 
forty thouſand viſible parts, and in one grain of 
leaf-gold, two millions of ſuch parts: which viſible 
pry no one will deny to be farther diviſible, 

n_odoriferous bodies, we may diſcern a ſtill 
greater fubtlety of parts, yea, of parts actually ſes. 
proce from each other. Seyeral bodies ſcarce 
loſe any thing of their weight in a long time, and 
yet continually fill a large ſpace with odoriferous 
particles. Several animals are but juſt viſible 


miracle. 
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with the fineſt microſcope. And yet theſe have 
all the parts neceſſary for lite, as blood and other 
juices. How wonderful muſt the ſubtlety of the 
parts be, whereof thoſe fluids are compoſed. And 
hence the following ſtrange theorem is deduced 
and demonſtrated by Dr. Keil. Any particle 
of matter, how ſmall ſoever, and any finite ſpace, 
how large ſoever, being given, it is poſſible for 
that particle to be diffuſed through all that ſpace, 
and to fill it in ſuch a manner, that there ſhall be 
no pore in it, whoſe diameter {hall exceed any 
given line.“ 


5. The laſt general property of matter is Motzon 
and R. For it is plain, all matter is either at 
Reſt or in Motion. God is the firſt and univerſal 
cauſe of Motion, as well as of all things. The 
immediate cauſe of it, is either matter or ſpirit. It 
is beyond doubt, that a body moved, communicates 
its motion to another, though in its own nature 
it be purely paſhve. Nor can we reaſonably 
deny that a ſpirit is able to move matter, al- 
though the manner of its doing this we cannot 
comprehend. 


6. All the laws of Motion may be reduced to 
three. 1. Every moving body is moved by ano- 
ther: 2. Every moving body communicates its 


motion to any body it meets: g. Every moving 


body continues in motion, till it communicates 
that motion to another. While theſe laws re- 


main in force, and concur in producing various 


effects; thoſe effects are termed natural. When 
any of theſe laws are ſuſpended, this is properly a 


7. As 


EE 


. As the elements or firſt ſtamina of bodies 
are too ſmall to be diſcerned by any of our ſenſes, 
we can only form conjectures concerning them. 
The moſt probable conjectures are theſe. Empe- 
docles, and Ariſtotle from him, ſuppoſed, there 
are four elements, fire, air, water and earth. And 
indeed this diviſion ſeems to be grounded on the 
nature of things : for there 1s no doubt but at the 
creation of this globe, the confuſed maſs was ſe- 
parated into four parts, the heavieſt of which 
conſtituted the earth, the particles next in weight 
the water, the third, lighter ſtill, air, and the 
lighteſt of all, fire, otherwiſe termed ether. And 
it is manifeſt, all bodies known to us, are reducible 
to one or more of theſe. Every thing corporeal 
is either earth, air, water or fire, or compounded 
of them. So that after all the diſquiſitions of two 
or three thouſand years, this eaſy, plain, natural 
account of the elements, is not likely to be 


amended : it being a certain fact, that of theſe do 
all bodies conſiſt, | 


8. The Chymiſts have taken another way, en- 
deavouring to trace the principle of bodies, not 
by the ordinary uſe of their ſenſes, nor by reaſon- 
ing, but from experiments made by fire. And by 
this means they make five elements. For what- 
ever is diſtilled, firſt emits a ſapid and ſpirituous 
vapour, which is by cold condenſed into a liquor: 
and this they term Mercury: then an inſipid 
liquor, which they call phlegm : afterward an acid 
liquor, which is alſo termed Mercury. A thicker 
and oily liquor comes next, which becauſe eaſil 
inflammable, is ſtiled Sulphur, The Salt which is 
afterwards found is their fourth element, the inſipid 
Earth, which is left, the fifth. 55 
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9. But not to inſiſt, that all bodies are not re- 
folvible into theſe principles, it is utterly uncer- 
tain, whether fire does not alter the natural qua- 
lities of bodies, and introduce other qualities into 
them, which they had not before. Beſides ſome 
of theſe are not ſimple elements. They are com- 
pounded of others, oils and ſalts in particular. 
Therefore neither are all thoſe oils and ſalts of 
one ſort, but as various as the bodies from which 
they are extracted. In truth, theſe are at moſt 
the conſtituent parts of two of the Ariſtotelic ele- 
ments, namely water and earth: but the two 
others, air and fire, are quite omitted in their 
account. 


10. Perhaps one might rather term Matter itſelf, 
with its general properties, the firſt and moſt 
ſimple element, out of which all things are com- 
pounded. But the particles of this are not fit to 
compoſe the immediate ſtamina of larger bodies, 
till they combine together into oils, ſalts, and 
juices of various kinds. And hence ariſe thoſe 
principles of the Chymiſts, of which moſt bodies 
are compounded : although ſtill they are only ſe- 
condary elements, as being themſelves com- 
pounded. Indeed it ſeems probable, God in the 
beginning formed Matter in folid, impenetrable, 
moveable particles, of ſuch ſizes and figures as 
moſt conduced to the end for which he formed 
them : and that theſe primitive bodies are incom- 
parably harder than any porous bodies com- 
pounded of them: even ſo hard as never to wear 
out, no natural power being able to divide them. 
And thus remaining entire, they compoſe bodies 
of the ſame nature and texture in all ages: whereas 
ſhould theſe wear away, or break in pieces, the 
1 nature 
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nature of things depending on them would he 
changed. Nor would water and earth, compoſed 
of broken, worn-out particles, be the ſame as they 
were at the beginning. But they are the ſame 


in all ages: and the changes of things do not 


imply any change in thoſe original particles, but 
only various aſſociations and ſeparations of them. 
Nor do compound bodies ever break in the mid- 
dle of blick particles, but where thoſe particles 
are joined together, and only touch in a feß 
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f thoſe Things wherein Natural Bodies 
=> differ. 


1. Of the particular pro- 7.0f Moiſtureand Dry- 
erties of Bodies. nes; Heat and Cold. 

2. Of Light. 8. e ; 

3. eee 9. Of the other proper- 

4. Of Sounds. - ties of Bodies. 

5. Of Smells. 10. Of occult Qualities. 

6. Of Taſtes. 11. Reflections. 


1. AVING conſidered wherein Natural Bo- 
dies agree, we come now to conſider, 
the particular Properties wherein they diſagree, 


and whereby they are diſtinguiſhed from each 


other. Thoſe of them, which are perceived by 


our outward ſenſes, are divided accordingly into 


various claſſes, as they affect the ſenſe of ſight, of 
hearing, of taſting, of ſmelling, or of feeling. 


2. Light ſeems to be one of the moſt ſubtle 
bodies in the univerſe. The grand reſervoir 
thereof is the ſun: but it is likewiſe emitted by 


many other bodies, and by almoſt all, when they 


are on fire. When it falls on any body which it 
cannot. 
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1 cannot paſs through, and ſo is beat back, it is ſaid 
1 to be reflected. But when it paſſes from one 
17 tranſparent body into another, which is either 
1 rarer or denſer, it moves obliquely, its rays being 


bent, and is ſaid to be refratted, When it paſſes 
through a body in ſtrait lines, it is ſaid to be Han- 
/mitted. Thoſe which emit the light are termed 
{ucid bodies; thoſe which reflect it, opate. 
The particles of Light, minute as they are, are 
attracted by thoſe of other bodies. Hence in 
their paſſage near the edges of bodies, whether 
opake or tranſparent, they are diverted from the 
right lines, and reflected towards thoſe bodies. 
This action of bodies on light exerts itſelf at ſome 
diſtance, but increaſes as the diſtance is diminiſhed: 
as appears in the paſſage of a ray between the 
edges of two thin plates, at different apertures 
43 in which it is peculiar, that the attraction of one 
. edge is increaſed, as the other is brought nearer 
it. The rays of Light paſſing out of glaſs into a 
vacuum, are not only infletted toward the glaſs, 
but if they fall too obliquely, they will revert back 
to the glaſs, and be totally reflected. This reflec- 
tion cannot be owing to any reſiſtance of the 
vacuum, but merely to the attracting power of the 
glaſs. This appears farther from hence: if you 
wet the poſterior ſurface of the glaſs, the rays, 
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by which would otherwiſe have been reflected, will 
5 paſs into and through that liquor: which ſhews 
15 that the rays are not reflected, till they come to 
5 that poſterior ſurface of the glaſs; nor even till 
5 they begin to go out of it. For if at their going 
bas out, they fall into any liquor, they are not re- 


3 
5 5 


llected, but perſiſt in their courſe, the attraction of 
the liquor counterbalancing that of the glaſs. 


4 


2 = 0 = * = 
D — — Ttzs 
4 ; * - — — 2 


612) 


From this mutual attraction between the n 


ticles of ce and other bodies, ariſes the reflection 
and refraction of light. The determination of 


any moving body is changed, by the interpoſal of 


another body. Thus light 5 any ſolid body, 
is turned out of its way, and reflected: but with 


this peculiar circumſtance; it is not reflected from 


the body itſelf, but by ſomething diffuſed over the 
ſurface of that body, before it touches it. It is the 
ſame thing in refraction. The rays refracted come 
very near the refracting body; yet do not touch it. 
Thoſe that actually touch ſolid bodies, adhere to 
them, and are as it were extinguiſhed and loſt. 
This entirely agrees with the curious obſerva- 
tion of an ingenious writer. *© It is common to 


admire the luſtre of the drops of rain, that lie on 
the leaves of Coleworts and ſome other vegetables. 


Upon inſpecting them narrowly, I find the luſtre 
riſes from a copious reflection of the light, from 
the flattened parts of its ſurface, contiguous to the 
plant. When the drop rolls along a part which 


has been wetted, it immediately loſes all its luſtre. 


The green plant being then ſeen clearly through 


it, whereas in the other caſe it is hardly to be 


From theſe two obſervations laid together, we 


may conclude; the drop, when it has the luſtre, 
does not really touch the plant, but hangs in the 


air at ſome diſtance from it, by the force of a re- 
pulſive power For there could not be ſo copious 
a reflection of light from its under ſurface, unleſs 
there were areal interval between 1t and the fur- 
face of the plant. 1 | 

| Now if that ſurface were perfectly ſmooth, the 
under ſurface of the drop would be ſo likewiſe, 


and would therefore reflect the image of the illu- 


minating body, like a piece of poliſhed ſilher. 


But 
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colour of unpoliſhed ſilver. 


ſmalle 


_  theirreſpettive ſize and refrangibility. 


„ 


But as it is rough, the under ſurface of the drop 
becomes rough likewiſe; and ſo reflecting the 
light copiouſly in different directions, aſſumes the | 


Again. Rays paſling from a more rare into a 


more denſe medium, are turned out of their right 


line, becauſe more ſtrongly attratted by the denſer 
medium. 

Rays of Light differ in reſpect of refraction, 
reflection and colour. Thoſe that agree in the 
firſt of theſe, agree in all, and may therefore be 
termed homogeneal. Colours exhibited by them 
we may call homogeneal colours. Thus being pre- 
miſed, we may obſerve, 1. That the ſun's light 
conſiſts of rays vanoully refrangible: 2. The 
rays variouſly refrangible, when ſeparated from 
each other, exhtbit different colours: g. That 
there are as many ſimple, homogeneal colours, as 
there are degrees of refrangibility: 4. A compo- 


ſition of all the ſimple colours, is requiſite to con- 


ftitute whiteneſs: 5. The rays of Light do not 
act upon one another, in paſſing through the fame 
medium: 6. Neither do they thereby ſuffer any 
refraction: 7. The ſun's rays contain all homo- 
genous colours, which may therefore be called 
primmiive. 


As ſome rays of Light are leſs than others, ſo 


they are more refrangible. Thoſe which are moſt 


refrangible, conſtitute violet colour: that is, the 

f rays excite the moſt languid colour. 
Thoſe which are largeſt, and ſo leaſt refrangible, 
conſtitute red, the moſt vivid colour. The other 
rays excite intermediate ſenſations, according to 


Bodies 
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Bodies reflect, inſtead of tranſmitting Light, 


that is, are opake, not tranſparent, not for want 
of pores; but either becauſe of the unequal den- 
ſity of their parts, or the magnitude of their pores. 
Either their pores are empty, or they are filled 
with matter of a different kind, whereby the rays 
are variouſly refracted and reflected, till they are 
quite abſorbed. - | 
Hence paper and wood are opake, while glaſs 


is tranſparent. For in the confines of parts alike 


in denſity (ſuch as thoſe of glaſs and water) there 


ariſes no refraction or reflection, by reaſon of the 


equal attraction every way; ſo that the rays which 


enter the firſt ſurface, paſs ſtrait through the body. 
But in the parts of wood and paper, which are 
unequal in denſity, and contain much air in their 


large pores, the refractions and reflettions are 
very great; ſo that the rays cannot paſs through 
them, but are bandied about till they are ex- 
tinguiſhed. _ 8 

Hence opake bodies become tranſparent, when 
their pores are filled with a ſubſtance of equal 
denſity: as paper dipt in water or oil. And on 
the contrary, tranſparent bodies, by emptying 


their pores, or ſeparating their parts, become 


opake. Thus ſalts and wet paper become opake 
by drying, glaſs by pulverizing. Yea, water itſelf, 


if beat into froth, loſes its tranſparency. 


That Light 1s corporeal, cannot now be 


doubted, having been proved by a thouſand expe- 


riments. By reflection and refraction it may be 
turned more or leſs out of its way, according to 
the different denſities of the reflecting or refract- 


ing medium. Its rays in their progreſſive motion 


may be intercepted by the interpoſal of any opake 
8 object. 
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object. And when this is removed, they proceed 
again, in the ſame ſtrait courſe as before. The 

may likewiſe be contracted into a leſs, or diffuſed 
through a larger ſpace, while the quantity of 
light continues the ſame, neither increaſed nor 
diminiſhed. So in the focus of a burning glaſs, 
all the rays which would otherwiſe paſs directly 
through the glaſs, are contracted into one bright 


| fpot, while the circumambient ſpace, for the 


breadth of the glaſs, is deprived of its light, and 
left ſhaded. And the attion of hght thus con- 
denſed, is proportional to its quantity, and pro- 


duces all the effects of the moſt intenſe fire, yea, 


ſuch as no culinary fire will produce. Whence 
it is plain, that fire and light are eſſentially the 
fame, and that fire is only condenſed light. 


The materiality of light is farther confirmed 
by its motion. For viſion is propagated through 
this medium ſucceſſively, as ſound 1s through air. 
This has been demonſtrated from the eclipſes of 
Jupiter's ſatellites. For the Satellite having been 
hid behind the planet, it requires a certain time, 
after it emerges, before its light can reach the eye, 
namely ſeven minutes and a half: which is a 
motion ſix hundred thouſand times ſwifter than 
that of ſound through the air. : 


The quantity of Elementary Light, is cæteris 


paribus, every where the ſame at the ſame diſtance 


from the ſun. But its action is more or leſs 
intenſe, as the rays are more direct or oblique. 
Theſe are in a continual vibrating motion, going 


and returning to and from the reſiſting. medium, 


in exceeding ſhort and imperceptible intervals, 
which makes the element ſeem. to be at perfect 
| reſt. 


I — 
— a 


E NL TIRES 


— ED I LPT ͤꝶ— ́œ4.» — — 


PPP — 5 — 5 —— 


r 


Ne 


——— — — 


— —— — he 
—̃ . . ˖—r*f ] tLr⏑ẽtXͥ 
— — — > — — 


— — 


| 
ſ! 
i 


— 
— 


— CCS 
7 


| 
"i 
| 
| 


FT 


reſt. All the rays are refrafted and reflected al- 


ternately; ſo that the ſame incident ray, which is 


refracted at one interval, is reflected at the next. 


This is viſible in tranſparent mediums, where the 
rays fall upon glaſs, water and the like. But in 
opake bodies, though the fact is the ſame, it is 
not ſo ſenſible. When the rays fall upon glaſs, 


they are reflected one moment, and tranſmitted 


the next. And this vibrating motion ſeems to 


be eſſential to Light, when its rays are put into 
motion. 3 11 * 


In talking of Light and Sound, we are apt to 
confound the ſenſation with the motion of the 
medium that excites it. Thus in a deep calm we 
ſay, There is no air, becauſe we feel none: though 
there is really the ſame quantity of air in equal 
2 as if it blew a ſtorm. And ſo in deep 


_ darkneſs we ſay, There is no light in the room: 


although there 1s ſuppoſed to be as much light 


there, as there was at noon day. Only its reys 
are quieſcent, and make no impreſſion upon the 


viſive organs. | | 


— 


Sound is ſaid to move about fourteen miles in a 


minute, which is performed thus. The ftroke 


given by the ſounding body to the contiguous air, 
w communicated to the next, and ſo on till it 
reaches the ear. : 


The oſcillations of theair arerequired to ſucceed 


each each other with a certain velocity; and in or- 
der to render them audible, they muſt not be fewer 


than thirty in aſecond of time. But the more fre- 
2 thele ſonorous waves are in a given time, the 


ſharper is the found heard, and the more ſtrongly 
133 does. 
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following a bagpipe and violin; which when the 


616 


does it affect us; till we come to the moſt acute of 
audible ſounds, which have 7520 tremors in a 
ſecond. 5 
Acute ſounds are, in general, yielded from bo- 
dies that are hard, brittle and violently ſhook or 
ſtruckx; grave ſounds are from the contrary, 
Cords or other bodies, that yield the ſame number 
of vibrations in a given time, are ſaid to be unz/on; 
as thoſe which male double the number of oſcil- 
lations in that time, yield a tone that is an octave, 
or eight notes higher; and other proportions be- 
twixt the number of the vibrations, have differ- 
ent names aſſigned to them in a muſical ſcale. 
The ſhorter cords produce ſharper tones, and the 
reverſe in a proportion directly as their lengths; 
alſo thoſe, which are more ſtretched, afford ſharper 
RS ⁵¼ ae Sin „ 
The ſound whether acute or grave, ſtrong or 
weak, is carried through the air about 1038 Paris 


feet in a ſecond, and that with an uniform velo- 


city, without abating in the larger diſtances. But 
a contrary wind, cauſing the vibrations to extend 


more ſlowly, retards the progreſſion of Sound 


about one-twelfth of its velocity. Denſity and 
d 


7 the air increaſe the Sound, as the rare- 
faction and moiſture of the air leſſen it. Hence 
in ſummer time Sound moves ſwifter; and in 
Guinea, it has been obſerved to paſs at the rate of 
1398 Pariſian feet in one ſecond. 1 


Plutarch ſays, Deers and horſes are of all irra- 
tional creatures, the moſt affected with muſic. 
Mr.” Playford ſays the ſame thing, and adds, 
** Myſelf, as I travelled ſome years ſince, near 
Royſton, met about twenty ſtags upon the road, 


the 
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5 


the muſic played, went forward, when it ceaſed, 3 
they all ſtood ſtill. And in this manner they 7 
were brought from Yorkſhire to Hampton Court. 4 
Lions likewiſe, and elephants are ſuſceptible of "2 
the powers of muſic. So are many dogs, and moſt, . 
if not all ſinging birds.” A late author gives a 
ſtranger account ſtill. 


Monſieur de , Captain of the Regiment 
of Navarre, was confined in priſon ſix months. 
He begged leave of the governor that he might 
ſend for his lute. After four days he was aſto- 
niſhed, to ſee at the time of his playing, the mice 
come out of their holes, and the ſpiders deſcend 
from their webs, which came and formed a circle 
round him, to hear him with attention. This at 
firſt ſo ſurpriſed him, that he left off, on which 
they all retired quietly into their lodgings. It was 
ſix days before he recovered from his aſtoniſh- 5 
ment. He then began to play again. They came 7 
again, and in ſtill increaſing numbers, till after a 
time he found a hundred of them about him. 
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I ſaw a very large and fierce lion which was 
then kept at the Infirmary at Edinburgh, quite 
tranſported with the ſound of a bagpipe, and roll- 
ing upon its back with the utmoſt ſatisfaction. I 

ſaw hkewiſe the old lion, in the Tower of Lon- 
don liſten with the utmoſt attention to a German 
Flute. Mean time a young Tiger leaped up and 


down inceſſantly, till the muſic ceaſed. So it may 
be literally true, e 1 9 
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Light 1s ropagated about two hundred thou- 
ſand miles 1n a ſecond, after the very ſame man- 
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any other form. 5 
freely even through the pores of glaſs, which no 


(19. 


ner as ſound. The ſun impreſſes the contiguous 
part of its viſive atmoſphere : (Light ſeems to 
be the atmoſphere of the ſun, as air is of all opake 
bodies.) That part impreſſes the next, and ſo on, 
till it reaches the eye. 


All ſenſation is from contact of feeling. And 


when the object is not in immediate contact with 


the organ it affects, touches, or impreſſes, by an 
interpoſed medium. By this means the ſoul per- 
ceives or feels the object by the proper organ. 
And thus, ſeeing is in effect, the feeling of the eye; 
hearing, the feeling of the ear. e 


From all our experiments it appears, that the 
reg. of Light are extremely minute. Proba- 
ly they are the very ſmalleſt and laſt diviſions of 
matter, which being perfettly ſolid, cannot receive 
80 minute are they as to paſs 


other fluid can 2 | 
All other bodies are immerſed in this univerſal 


fluid, the common medium of all their actions on 
_ each other. 


But amidſt all the changes of com- 
pound bodies, all the forms they ſucceſhvely put 


on, this ſimple element remains for ever fixed and 
immutable, Rb | 


As to Fire or condenſed Light, all bodies what- 
ever fly or recede from it, in proportion to its 
denſity: and this ſeems to be its firſt and moſt eſ- 
ſential property, that no other body can exiſt with 
it, or bear its immediate action. So far as it pre- 


vails, it diſſolves the cloſeſt and ſtrongeſt coheſion 


of parts in all other bodies, and reduces them into 
fo extremely minute particles, that they evaporate 
| | uin 
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rounded by 
prefling equally every way, yet this immechanical 


( 20 ) 


in air. And herein is an eſſential difference, be- 


tween this and all other diſſolvents in nature, that 


the ſubſtance diſlolved cannot unite with the diſ- 
ſolvent, without deſtroying its action. 

When ſalt diſſolves in water, iron in aqua-fortis, 
or gold in aqua-regia, the ſubſtance diffolved is 
equally diffuſed through the diflolvent, ſo as to in- 


by fire, can mix or incorporate with it; hey all 
fly off in vapour: otherwiſe the fire is preſently 
extinguiſhed. 5 


Elementary Light then, the rays of which when 
condenſed, take the name of Fire, is an element 
of a peculiar kind, not ſubjett to the mechanical 
laws of other bodies. Now if we ſuppoſe a ma- 


terial fluid, void of gravity, preſſure, or any other 


mechanical power, all gravitating bodies will move 
through ſuch a fluid, as freely as in vacuo. 


Elementary Light is a material fluid, void of 
8 preſſure or any other mechanical power. 

hen condenſed, it is pure, elementary fire, 
which excludes all other matter out of the ſame 
ſpace. Vet it lies in the focus of a burning glaſs, 
perfectly ſtill and quieſcent. Though it is ſur- 
the air, which is a gravitating fluid, 


element is not at all affetted by it, fo as to rife or 


fall in it, or in the leaſt to alter its ſtate, either of 


reſt or motion, which muſt neceſſarily happen, 
were it endued with gravity, or the other mecha · 
nical properties found in other bodies. 


And that the rays of Light in theit progreſſive 
motion, do not preſs, reſiſt, 


turb 


ng agg with it. But none of the things diſſolved 


attract, or at all dif 
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turb each other, is evident from facts though they 


come from every point of ſpace, that can be 
within the optic angle of the eye. Thus two 
men ſtanding at a diſtance, and looking at each 


other, ſee one another at the ſame inſtant, and 


that by means of rays, which act in contrary di- 
rections, without the leaſt reſiſtance. And any 
number of other men, ſtanding in any poſition, 
may ſee the ſame men in the ſame inſtant, by rays 
which croſs each other without any interruption, 
in all poſſible angles. But in ſounds which move 
through a gravitating, reſiſting medium, the caſe 
1s quite different. For a multitude of ſounds, 
from different ſonorous bodies, cannot be diſtinttly 
heard: particularly, when they come to the ear, 
in many different directions. For the undulations 
of the reſiſting medium, mixing with, and diſ- 

turbing each other, confuſe the ſenſation, throwin 
all together, indiſcriminately to the ear. Thus 
when a multitude of people are all talking together, 
the ear receives only a confuſed hum or murmur; 
whereas the eye can perceive all or any one of 

them diſtinctly and without confuſion. 

Indeed nothing is more ſure, than that gravity, 
8 reſiſtance, and all thoſe affections of 
odies which are termed their mechanical powers, 
are not intrinſic or eſſential to them. For ſince 
matter is purely paſſive, and can only act as it is 
acted upon, it follows, that the active force or 
energy, which we obſerve through the whole ma- 
terial ſyſtem, muſt be the effect of ſome intrinſic, 
non- eſſential cauſe. And ſuch a cauſe is Light. 
But then the actions of this can never be mecha- 
nically accounted for. How this immechanical 
fluid acts upon other bodies, and determines their 
8 mechanical 


— 
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( 22 ) 


mechanical powers, we can no more explain than 
how the foul atts upon the body, or the mind 
upon matter. But we are {ure this is not done by 
weight, preſſure, reſiſtance, or any mechanical 
property whatever. 


„But what are the general laws of nature?” 


They are plainly the rules or principles, by which 


the Governor and Director of all things, has de- 
termined to act. Accordingly what we call mecha- 
N/m, is indeed the free agency and continued 
energy of the Author and Director of nature. 
All the neceſſary motion of bodies therefore, and 
all the laws and forces whereby it is communicated 
and preſerved, are the continued, regular will, 


choice and agency of the Firſt Cauſe, and inceſſant 


Mover and Preſerver of the univerſe. 


By the help of this admirable, this firſt made, 


becauſe moſt neceſlary creature, Light, all the 
animal world 1s enabled to go here and there, as 
their occaſions call. We can with pleaſure behold 
the glorious works of God: we can view the 
glories of the heavens, the beauties of the flowery 
fields, the gay attire and exquiſite garniture of 
many creatures. We can with admiration ſee the 
great Creator's wonderful art in the parts of ani- 
mals and vegetables. In a word, we can behold 
the harmony of this lower world, and of the globes 
above, and ſurvey his exquiſite workmanſhip in 
every creature. — 


It is a great inſtance of his providence, that fo 


neceſſary as Light is, it is not long in paſſing fron, 


place to place. How inconvenient would it be, 


were the motion of it no ſwifter, than that of 
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would doubtleſs be viſible too. 


( 29 ) 
the ſwifteſt bodies on earth, ſuch as of a bullet out 
of a great gun, or even of found itſelf? Did it 
move at the rate of the firſt, it would be above 
thirty-two years in coming from the ſun to us, (ac- 
cording to the common computation of the ſun's 


diſtance,) above ſeventeen years at the rate of the 
ſecond motion. The inconvenience of this would 


be, its energy would be greatly abated, its rays 


would be leſs penetrant, and darkneſs would be 
diſſipated, with greater difficulty, eſpecially by the 
fainter Light of our ſublunary luminous bodies. 
But paſſing with that prodigious ſwiftneſs, (from 
the ſun to us in ſeven or eight minutes) we receive 


with ſecurity and ſpeed the kindly effects of that 
noble and uſeful creature. | 


Another thing worthy of conſideration 1s, the 
inconceivable extenſion of Light. It is as unh- 
mited as the univerſe itſelf, as is manifeſt from our 
ſeeing ſome of the moſt diſtant objects, the hea- 
venly bodies, partly with the naked eye, partly 
with the help of inſtruments. And had we mſitru- 
ments of power equal to the extent of light, the 
luminous bodies in the utmoſt parts of the univerſe, 
Hereby we have 
a ken of thoſe many glorious works of the infinite 
Creator, which we can improve to ſome of the 


nobleſt ſciences, and moſt excellent uſes of our 


own globe. 
* 


One ſpecies of lucid bodies are termed Phoſe 


phort; of which ſome are natural, others ar- 


tificial. Natural Phoſphori emit Light with- 


out any art or preparation. Such are glow- 


worms, and ſeveral ſorts of ſhining inſeQts. 
Such are rotten wood: the eyes, blood, ſcales, 


fleſh 


F 1 


fleſh and feathers of ſome animals. Diamonds 


(84 7) 


likewiſe when rubbed emit light, to one who has 


ſtayed ſome time in the dark. But before the 
diamond is brought into the dark room, it ſhould 


lie eight or ten ſeconds in the ſun-ſhine. It will 
then ſhine in the dark twelve or thirteen mi- 


nutes: but its light gradually weakens all the 
time. e 


But it is remarkable, that ſome Diamonds have 
this property of imbibing the ſun's rays, and ſhin- 
ing in the dark, and others not, though there is no 
other diſcernible difference between them. Nor 
is there any rule of judging, which diamonds have 
this property, and which have not. Their bright- 
neſs, their purity, their ſize, their ſhape, contribute 


nothing to it. 


Sulphur and ſugar when pounded in the dark, 
will likewiſe emit light; as will the backs of horſes 
or cats, when rubbed with the hand, and ſea-water, 
yea and ſome mineral waters, briſkly agitated. 
But no natural phoſphorus ſhines always, or gives 
any heat. 


Artificial Phoſphorus is made chiefly from 
human Urine. But it may be made from blood, 
or hair; or indeed from any part of an animal, 
which yields an oily diſtillation. It is at firſt of the 
conſiſtence of hard wax; but diſſolves in all kinds 


of diſtilled oil. With ſolid Phoſphorus one may 
write on paper as with a pencil, and the letters 


will ſhine in the dark. A little piece of it rubbed 


between two papers, takes fire preſently. It burns 


vehemently, and penetrates deeper into the fleth 
than common fire. It never ſpoils, if kept - ; 
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ſubſtances. 


paration of the Bononian Stone. 


1 


Liquid Phoſphorus does not 
If the face or hands be ſmeared with 


3 full of water. 
keep long. 
this, they will ſhine in the dark, yet without any 
kurt to the ſkin. 5 


If Phoſphorus be put into a long phial, of whic 
three fourths are filled with water, it will fre- 
quently ſend up corruſcations, which will pierce 
through the water, and expand themſelves with 
great brightneſs in the upper part of the phial. 

If we compare this with lightning, we ma 
obſerve, that as in this the fire paſſes alternatel 
through the water, ſo in that the flaſhes, which 
come at intervals, paſs uninterrupted through the 
moſt denſe clouds and thickeſt rain. But this is 
uſually in warm weather, not in winter. And 
it is the ſame with Phoſphorus. It very fre- 
quently flaſhes in warm weather, but very rarely 
in winter. 


Again. The flame of Lightning 1s generally 
inoffenſive, and does not ſet fire to any thing. In 
like manner the flaſhes of Phoſphorus are harm- 
leſs, and do not ſet fire to the moſt combuſtible + 
matter. But when condenſed Phoſphorus is ſet 


on fire, it burns terribly. And in the ſame manner 


lightning when condenſed, burns trees, houſes, or 
whatever it comes near. Phoſphorus while burn- 
ing, acts as a corroſive, and when it goes out, 
forms a menſtruum, which diſſolves gold, iron, 
and other metals. Lightning melts the ſame 


Another kind of artificial Phoſphorus, is a pre- 
This ſtone is 
of no certain figure, but is ſometimes round, 
ſometimes oblong, or lenticular. They are uſually 


as big as an orange, but very light, conſidering 
Vor. IV. — 3 . their 
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their bulk. They are of various colours, ſome 
aſh-coloured, ſomeblue, and forme almoſt white. 
When this ſtone 1s . e it receives Light, 
but in very different 4 es, either, from the 8 
the moon, common day-light, or a fame. After 
it has been expoſed a few minutes t of theſe, 
it ſhines in the dark like a burning coal, with 
ſuch a light as is ſufficient to read by, if the letters 
be held near the ſtone. It does not retain its 
Light long, but requires often renewing. When 
well prepared, it will retain this virtue for five or 
| fix years. It appears to moſt advantage, if 


brought into a dark room, after being held in the 


ſun. 


3. When the rays of light fall on opake bodies, 
they are variouſly reflected to our eyes, according 
as the ſurface of thoſe bodies are variouſly wif 
poſed. And hence ariſes our ſenſation of Colours. 


Theſe, as they exiſt in the coloured bodies, are 


only the diſpoſitions of their ſurface, to reflect 
ſuch particular ſorts of rays. White bodies reflect 
all rays every way, without any ſeparation of 
them. On the contrary, Black bodies imbibe all 
the rays, and reflect none or very few, whereas 
blue, yellow, and red bodies, reflect only one 
particular ſort of rays. The ſmalleſt fort of rays 
are ſuppoſed to be blue; the next yellow, the 
largeſt red. ey 

Io be a little more particular. There are eight 


true primary colours, which are red, huge, green, 


blue, violet, purple, orange, and indigo. All the 


reſt are compounded of theſe, and are termed 
fecondary colours. But the more compound any 


colour, the leſs vivid it is. And by too much 
compoſition they may be diluted and weakened 
till they are deſtroyed. The moſt extraordinary 

5 compoſition 


5 


compoſition of all is that of whzene/s. For to this 
five at leaſt of the primary, colours are required, as 
alſo, that they be mixed in a certain degree. And 
hence white is the ordinary Colour of light: light 
being an aſſemblage of all colour s. 

The tranſmutation of Colours by mixing them 
together, is not real, but merely apparent. Thus 
e mix blue and yellow powders, and they appear 
1 green. But view them with a microſcope, and 

the blue and yellow particles are ſeen as diſtinct 
from each other as before. 

To produce black, the particles muſt be leſs 
than thoſe whichexhibit any other colour. Where 
they are greater, there is too much light reflected 
to conſtitute this Colour. But if there be a little 

leſs than forms the indigo, the body appears in- 
tenſely black. N 
And hence it appears, why fire and putrefaction 
turn many ſubſtances black. They divide them 
into exceeding ſmall particles, which then abſorb, 
7 inſtead of reflecting the light. Hence alſo it ap- 
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pears, why glaſs ground very elaborately with 
ſand on a copper-plate, makes the ſand together 
with what 1s worn off from the glaſs and copper, 
become very Black: likewiſe, why Black ſub- 
ſtances expoſed to the ſun, are hot ſooner than any 
other. This may partly proceed from the mul- 
titude of refractions in a little room, partly from 
the eaſy commotion of ſo ſmall particles, and from 
their imbibing his rays. Hence alſo we learn, 
why Blacks are uſually inclined to a bluiſh colour. 
Black borders on indigo, and therefore reflects 
indigo-rays, if any. Fe 
To 1 #4 black bodies receive heat more than 
others, Mr. Boyle whited one half of a tile, and 


blacked the other, and then expoſed it to the 
ſummer ſun. While the white part ſtill remained 


B 2 cool, 
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cool, the black part was grown very hot. For 
farther ſatisfaction he expoſed to the ſun a tile, 
part of which was blacked, part white, and part 
of its natural red: and after a while found the 

black part hot, the red warm, and the white 
cool. | e 


* I laid on the ſnow, (ſays Dr. Franklin,) little 
pieces of broad cloth, of divers colours, black, 
deep blue, light blue, green, purple, red, yellow, 
white, in a bright ſun-ſhiny morning. In a few 
hours the black (being warmed moſt) was ſunk 
loweſt, the dark blue almoſt as low, the light blue 
not quite ſo much, the other colours leſs as they 


were lighter, and the white not at all. This was 


an eaſy and certain way of ſhewing which was 
heated molt.” 


All the ſecondary colours of natural bodies 
proceed from their reflecting two or more ſorts of 
rays together, and abſorbing the reſt. 


Glafs, cryſtal, diamond, and other tranſparent 


bodies, loſe their tranſparency, and are white, 
when reduced to powder: the change of texture 
cauſing them to reflect the rays which before they 
tranſmit. | Ft 


White loaf-ſugar, melted over the fire, without 
water, firſt turns brown, afterwards black. And 
a ſingle grain of this tinges a quart of fair water 
with a beautiful yellow. Violets, roſes, carna- 
tions, and moſt flowers loſe their colour, by being 
long in the open air. And by the ſame means blue 
eſſential oil of chamomule-flowers changes to a 
dirty green. | i 

Many colours may be produced, deſtroyed, and 
regenerated, upon ſimple mixture. Let a 
roſe- 
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roſe-leaves ſtay awhile in ſpirits of wine, and they 
loſe their colour without tinging the liquor. But 
add alittle oil of vitriol, and it turns red: putin a 
little urinous ſpirit, and the red changes to green, 


which by adding a little more oil of vitriol, turns 


to a red again. | 

Make a flight infuſion of bruiſed galls in water, 
ſo as not to diſcolour it. Make alſo a weak infu- 
ſion of green vitriol in water, which will be ſtill 
tranſparent. Yet mix them together, and an 
inky blackneſs will immediately ariſe. But add a 
little oil of vitriol, the blackneſs will vaniſh, and 
the liquor be tranſparent again. Yet the black- 
neſs may be recalled by adding a little ſalt of 
tartar, 

If a little bruiſed camphire which is very white, 
be put into tranſparent oil of vitriol, the camphire 
will diſſolve, and tinge the liquor firſt brown, and 
at length a fine black. But upon the addition of 
fair water, the blackneſs entirely vaniſhes, and the 
camphire regains its native whiteneſs. 

A tranſparent infuſion of ſugar of lead in water 
being wrote with, when dried becomes inviſible. 
But the bare fumes of another tranſparent liquor, 
namely, infuſion of quick lime and orpiment in 


water, will quickly make the inviſible writing 


black and viſible. 


And not only ſecondary, but primary colours 
are producible by ſimple mixture. If the ſun's 
rays paſs through two pieces of differently co- 
loured glaſs, ſuppoſe a blue and yellow piece laid 

on each other, and theſe rays are received upon 
white paper, they produce a beautiful green. A 
mixture of ſeven, or even five, original colours, 
will make a pure white. If different coloured 


flames be brought to mix, the experiment is made 
to perfection. 2. Flames 


80) 


Flames from different bodies are of different 
colours. The flame of camphire is white; of 
fulphur, blue; of white-wax, inclining to yellow. 
Fot making experiments, oil may be impregnated 
with different metals, ſo as to exhibit their par- 
ticular flames. | 


4. Air is the ordinary vehicle of Sound, which 
is the fainter, the more remote the ſounding body 
is. It is alſo leſſened, and ſometimes quite inter- 


rupted either by N winds or thick vapours | 
u 


floating in the air. It is ſuppoſed, that the ſounding 
body, excites a kind of undulation or tremulous 
motion in the air, raiſing as it were waves of air, 
one of which impels the other till they reach 
the ear. 3 | 
Sound moves but little quicker by having the 
wind with it, as it moves at leaſt thirty three times 
faſter than the moſt violent wind we know. But 
it is heard much farther thereby. TICS 
That air is the grand vehicle of Sound, appears 
from various experiments. A bell in an unex- 
hauſted receiver, may be heard at ſome diſtance : 


but ſcarce at the ſmalleſt, when it is exhauſted. 


But it is not the only one, Water too will convey 


ſound. If you ſtrike a bell under water, the 


ſound is heard plain, only not ſo loud, and alio a 
fourth deeper. And a ſound made in air, is heard 
under water, with juſt the ſame difference. 

Sounds commonly move a mile in about nine 
ſeconds and a quarter. If a gun be diſcharged with 


its mouth to us or from us, the report comes to us 


in the very ſame time. It always moves the 


neareſt way, and equally ſwift from the beginning 
to the end of its motion. 


If 
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If the undultating air ſtrikes againſt hard, con- 
cave bodies, it rebounds, and occaſions what we 
call an echo. As often as Sound ſtrikes perpen- 
dicularly on a wall, behind which 1s any vault or 
arch, or even a parallel wall, ſo often it will be re- 
verberated in nearly the ſame line. For a multi- 
plied echo, there muſt be a number of walls and 


cavities, either behind, or fronting each other. 


The echo in Woodſtock-park returns very diſ- 
tinctly, in the day ſeventeen, in the night, twenty 


ſyllables. There is an echo on the bank of the 


river Naſſa, between Bingen and Collentz in Ger- 
many, which repeats what is ſaid ſeventeen times. 
And what is ſtill more peculiar, the perſon who 
ſpeaks is ſcarce heard at all, but the repetition 
clearly, and with ſurpriſing variety: the echo 
ſeeming ſometimes to approach nearer, and ſome- 


times to be farther off. One perſon hears only 


one voice, another ſeveral: one hears it on th 

right, another on the left. | 
Two miles from Milan there is a ſtill more ſur- 

priſing echo. It returns the ſound of a piſtol fifty- 


fix times. The firſt repetitions follow one another 


very quick; but they are more diſtinct in propor- 
tion as they decay. There are two parallel walls, 
which beat the ſound back upon each other. 


5. The fine ęuvia from odorous bodies, when 
they reach our noſtrils, excite the ſenſation of 
Smelling. Some bodies emit theſe moſt when they 
are moiſt: ſome only when they are warmed or 
heated. From all ſuch bodies innumerable par- 
ticles flow, which according to their various bh 
figure, and motion, dus affect the olfactory- 
nerve. But what particular motion, ſize or figure, 
is required in order to any particular ſmell, who 
is able to explain? 


B 4 Theſe 
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Theſe effluvia indeed are inconceivably ſmall : 
fo that amber and divers other odorous bodies, 
_ emit them for many years, without any diſcern- 
able loſs, either as to bulk or weight. 
Mr. Boyle ſhews, 1. That the number of par- 
ticles thus emitted, is exceeding great. 2. That 
they are of a very penetrating nature. g. That 
they move with vaſt ſwiftneſs and in all directions. FEY 
4. That there is often a wonderful congruity be- TY 
tween the bulk and ſhape of theſe effluvia and the „ 
pores of the bodies they penetrate, and laſtly, that Lok 
they may excite great motions, and thereby make 


reat changes in orgamzed bodies. 

That Effluvia are emitted to a very great diſ- 
tance we learn from hence, that wines grow turbid 
in the hogſhead, preciſely at the time that the 
grapes are ripe in the country whence they were 
imported. That they are very penetrating even 
without loſing their virtue we have a proof from 
the loadſtone, whoſe Effluvia paſs through the 
moſt ſolid bodies, without any change of their 
force. That they occaſion great changes in orga- 
nized bodies, we have a remarkable proof in a caſe 
lately publiſhed by Dr. Heiſter, Making an 
afternoon's viſit, to the Reverend Mr. Sentag, he 
received me 1n an apartment where there were 
three or four flower-pots with white lillies. I. 
aſked him, if he did not find his head affected, 
when he continued long in the room where they 
were, and told him, phyſicians thought them dan- 
gerous, and I myſelf could not bear them. I 
therefore begged the window might be opened, 
that the effluvia might be diſperſed. ay 

He ordered the window to be opened, and re- 

plied, He found no inconvenience from them, 
being a tall, ſtrong, healthy man. But the Smell 
| being 
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being {till too powerful for me, I was obliged to 
take my leave of him ſooner than I intended. 

Ihe night following he was ſeized with an 
apoplexy. Dr. Bayer and myſelf were ſent tor. 
We found him with his eyes wide open, but with- 
out ſpeech, ſenſe or motion. I told Dr. Bayer 
what had paſſed the day before. We ordered 
bleeding, bliſters, and ſtrong friction of the ſoles 
of the feet, head, and hands, with the other re- 
medies uſual in thoſe caſes : but without ſucceſs; 
for the next morning he began to rattle in the 
throat, and ſoon after died.” | 

This may admoniſh thoſe to whom theſe odours 
are not ſenſibly prejudicial, not to ſtay long within 
the ſphere of their activity. 

In ſome places Efluvia from the earth produce 
many effects on the ſurface of it. The bubbling 
and boiling fountains in England and other coun- 
tries are chiefly occaſioned by the burſting up of 
their Eilluvia, Our burning well in Lancaſhire 
has no peculiar property in its water: but an in— 
flammable vapour riſing through it, makes it boil 
and bubble on the furtace. And this vapour, as 
loon as ſet at liberty from the water will take 
flame at a lighted candle. | 

The famous boiling ſpring near Montpelier, is 
likewiſe no other than common water, through 
which a vapour of the ſame kind makes its way. 
Indeed all the ſprings thereabouts, bubble more or 
leſs; the vapour making its way through the 
whole ſurface of the earth. Water taken out of 
that ſpring has no ſuch property, nor any peculiar 
taſte or virtue. What is a farther proof is, the 
cracks of the earth thereabouts, all perſpire 
ſtrongly a vapour of this kind: ſo that if ſtraws be 
laid on the ſurface, they will be blown up, and if 


a hole be any where dug in the ground, and 
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water poured into it, it will boil up in the ſame 
manner as the ſpring. | 
The like ſort of ſprings are common in Swit- 1 
zerland, and ſome other places. Theſe are known N 
to be owing to effluvia from beneath, by the water 
of them being cold. But there are others which 
actually boil, and are hot enough to boil an egg. 
Such are the famous boiling fountains, of Solfatara, 
near Naples. | 
From theſe various ſprings we find that there 1s 
much variety of this kind of exhalations : ſome. 
being cold and dry : ſome of a bituminous nature, 
and not actually cold, as ours in Lancaſhire: ſome 
hot as thoſe in the ſweating vaults and caverns, 
and in the mountains of Italy. Others are of a 
poiſonous nature, containing particles of arſenic, 
or other poiſonous minerals. 


6. Many bodies are taſteleſs. But ſome even of 
theſe may contract a very ſtrong ta/te (as do ſeveral 
metals) when they are reſolved into a fine powder. 
Some bodies by ſeveral other changes, acquire 


a 4 De, 4d 2 r 1 * L 2 . dt? 2 1 
7 4d * . — R "A 23 þ 4 1 
N * I. #64 Soo; ns 6 - . 2 5 0 - 


R e Fat 
o + - 


+” 
. AT : \ K-48 
* 1 7 r os 5 fs Sk d n - 
* EE T9917 56 ** 8 0 Es e, . 2 0 JET —_— 


Taſtes, which they had not before, or variouſly 6 
increaſe, leſſen or alter their Taſte. Hence it 1 
has been ſuppoſed, that all Taſtes proceed from 1 
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ſalts, which are often ſo inveloped, that they can- 
not exert their power. But if the containing 
bodies are diſſolved by fire or liquors, then they 
variouſly affect the nerves in the tongue and pa- 
late. And hence ariſe all the various ſenſations of 
Taſte. But what particular ſize, ſhape or motion 


of the 3 is required to produce any par- 4 Fl 

ticular Taſte, all our ſkill cannot determine. pens! 
I 7. Of the properties which we perceive by 3 
| Feeling, the chief are Morſtne/s, Dryne/s, Heat 15 
"1 and Cold. There 1s no Heat without fire, or at 1 


leaſt 
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leaſt ſome diſpoſition of the heated body to take 


fire. If the particles of it, rapidly agitated, ſtrike 
againſt another ys they tear and diſſolve it: if 
againſt the body of a man, the ſenſation of Heat 
ariſes in the mind. Some ſuppoſe, Cold conſiſts 
in the reſt of thoſe particles which were ſo _ 


before. Others think this would not ſufhce to 


produce that acute pain which we ſometimes 
feel from Cold: and therefore ſuppoſe there are 
poſitive frigorific particles, which move on in 
ſtrait lines, and ſo not only deſtroy the circular 
motion which 1s required for Heat, but likewiſe 
penetrate the body, and ſharply affett the extre- 
mities of the nerves. | 


8. Gravity and Levity have likewiſe been 


reckoned among ſenſible qualities. But properly, 


there is no ſuch a thing as Levity, for all bodies 


tend to the centre of the earth, though ſome are 
liglit in compariſon of others. The laws of Gravity 


are, 1. All bodies on the earth, tend to a point 


which is (nearly at leaſt) the centre of the globe. 


2. In all places equidiſtant from the centre, the 
force of Gravity is nearly equal. g. Gravity 
equally affects all bodies, without regard either to 
their bulk or figure. So that were it not for the 
reſiſtance of the medium, the greateſt and ſmalleſt 


bodies, the moſt denſe, and the moſt rare, would 
deſcend equal ſpaces in equal times. Thus gold 


and feathers deſcend alike in an exhauſted receiver. 
4. This power increaſes as we deſcend to the 


centre, and decreaſes as we aſcend from it: and 


that as the ſquares of the diſtances. Thus at a 
double diſtance, Things have but a quarter of the 
force. 5. Thoſe things ſwim in fluids, which are 
ſpecifically (that is, bulk for bulk) lighter. than 
thoſe . 3 
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This gravitating power ſeems to be congenial 
to matter. It penetrates even to the centre of the 
ſun and other heavenly bodies, without any dimi- 
nution of its virtue. And it acts not according 
to the ſurface of bodies, as mechanical cauſes do, 
but according to the quantity of matter they 
contain. That it is an original law of nature, im- 
mediately impreſſed by the Creator, without de- 
pendance on any ſecond cauſe at all, may appear 


| does not require the preſence of the gravitating 
1 or attratting body. 2. The diſtance being the 

ſame, the velocity wherewith gravitating bodies 
move, depends on the quantities of matter in the 
attracting body. And the velocity is not changed, 
let the maſs of the gravitating body be what it 
will. g. If Gravity depends on any known law 
of motion, it muſt be ſome impulſe from an 
extraneous body: whence, as Gravity 1s con- 
tinual, a continual ſtroke muſt alſo be required. 


ing on bodies, 1t muit be ſubtle enough to pene- 
trate all bodies. But how ſhould matter, ſubtle 
enough to penetrate the hardeſt bodies, and ſo rare 
as not ſenſibly to hinder the motion of any, be able 
to impel ſuch vaſt bodies toward each other with 
ſuch force? How does this force increaſe, ac- 


any body moves increaſes ? Whence is it, that all 
bodies at the ſame diſtance from the body gravi- 
tated to, move with the ſame velocity ? Ant how 
can matter, which only acts on the ſurface of the 


communicate ſuch motion as in all bodies ſhall 


matter in them ? 


But 


from the following conſiderations. 1. Gravity 


Now if there be any ſuch matter continually ſtrik- 


cording as the maſs of that body, toward which 


bodies themſelves, or of their internal particles, 


exactly follow the proportion of the quantity of 
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; 4 But as all comes Mr. Hutchinſon, calls Sir 
Id ſaac and all his followers ſenſeleſs, unphiloſophi- 


5 5 cal blockheads, and to ſolve all the difficulty in a 


moment, ſuppoſes the ſun to be the centre of the 
whole univerſe, and to project Light every way, 
through every point of ſpace, to the utmoſt cir- 
cumference of it. When this Light arrives at the 
circumference, it is condenſed into larger maſſes, 
and returns in the form of Spirit or Air, through 
every point of ſpace to the ſun. There it is again 
communuted into light by the immenſe Fire, and 

ſo iſſues out again to the circumference. And 
this double impulſe of Light moving outward, 
and Spirit moving inward, cauſes the motion of 
all the heavenly bodies, both round their own 
axis and round the ſun. But to wave that groſs 
abſurdity, of ſuppoſing every point of ſpace to be 
-- continually filled with light, and every point of it 
to be filled with ſpirit at one and the ſame time, 
hich is flatly impoſlible, ſince both are material, 
and two particles of matter cannot co-exiſt in the 
ſame ſpace:) how does this remove the difficulty 


= at all? How does it help us forward a hair's 
3 breadth? For what impels light outward, or ſpirit 
XZ inward? It can be no mechanical power. It muſt 
= then be the finger of God. And if ſo, what have 


we gained? May we not as well ſay at once, (as 
go thus round about) * Gravitation can be no 
"= otherwiſe accounted for, than by allowing the di- 
rect, immediate power of God, operating through 
the whole univerſe ?” | | 


But beſide the Attraction of Gravity, there is 
another ſpecies of Attraction, between the minute 
particles whereof bodies are compoſed. Theſe 
1 attract each other at or near the point of contact, 
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with a force much ſuperior to that of Gravity. It 
is by this Attraction of Coheſion, that the atoms 


or inſenſible particles of bodies are united into 


ſenſible maſſes. Hereby numberleſs phenomena 
may be accounted for, which are otherwiſe inex- 

licable: ſuch as coagulation, cryſtallization, and 
the aſcent of fluids in capillary tubes. Such likewiſe 


are fermentation, animal ſecretion, and many 


others. Thus nature will be found very ſimple 
and conformable to herſelf, performing all the 
great motions of the heavenly bodies, by the At- 


traction of Gravity between thoſe bodies, and al- 


moſt all the motions of their ſeveral parts, by this 
Attraction diffuſed through every particle. Sir 


Iſaac thinks, that without theſe two principles. 


there would be no motion in the world. And 
without the continual operation of them, it could 
not long continue, conſidering the vaſt and con- 
ſtant diminution of motion by various. other 
cauſes. 


Mr. Hervey's obſervations on this head, are 


ſtrong and beautiful. 


« The fundamental laws of our modern aſtro- 
nomy are projection and attraction: one the all- 
combining cement, the other the ever- operative 
Cons of the mighty frame. In the beginning 
God impreſſed a proper degree of motion on 
each of the whirling orbs. This, if not controlled. 
would have carried them on in ſtrait lines, till 


they were loſt in the abyſs of ſpace. But the 


principle of gravitation being added thereto, de- 


termined their courſe to a circular form.. And 


how neceſſary for the conſervation of the uni- 


verſe, is both the one and the other? Were the 
6 | | projectile 
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projectile power to ceaſe, all the harmomouſly- 

moving ſpheres would fall into the central fire. 
Were they gravitating, they would exorbitate into 
wild confuſion, or by their rapid whurl be diſſi- 
pated into atoms. But the impulſive and attrac- 
tive energy, being nicely attempered to each other, 
the various globes perſevere in their radiant courle, 


without any interruption or diminution. f 


« How extenſive, and how diverſified 1s the 
force of this ſingle principle of attradlion? (Un- 
derſtanding by the word, that of coheſion, as well 
as of gravitation |) It penetrates the very eſſence 
of all bodies, and diffuſes itſelf to the utmoſt limits 
of the mundane ſyſtem. By this all thoſe vaſt 
worlds of matter hang ſelf-balanced on their cen- 
tres. And to this is owing an effect of a very 


different nature, the preſſure of the atmoſphere, 


which though a yielding and expanſive fluid, yet 
by virtue of an attracting energy ſurrounds the 
whole globe of earth, and encloſes every crea- 
ture thereon, as it were with a tight bandage: 
an expedient abſolutely neceſſary to preſerve the 
texture of our bodies, and indeed of every ani- 
mal. Urged by this, the rivers circulate with a 
never-failing current, along the veins of the earth. 
Impelled by the ſame myſterious force, the nutri- 
tious juices are detached from the ſoil, and aſcend- 
ing the trunks of trees, find their way through 
millions of the fineſt meanders, in order to con- 
vey vegetative life into the ſmalleſt branches. 
This confines the ocean within its bounds. Though 
the waves thereof roar and ſwell, yet checked by 


+ All this is ſpoken on the Newtonian Hypotheſis, his 
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this curb, they are unable to paſs, even the ſlighteſt 


barrier of ſand. To this the mountains owe 


that unſhaken firmneſs, which laughs at the ſhock 


of careering winds. By virtue of this inviſible 
mechaniſm, without any inſtrument of human 
device, thouſands of tons of water are raiſed 
every moment into the regions of the firmament. 
By this they continue ſuſpended in the air, with- 
out any ciſtern to contain them. By the ſame 
varioully-atting power, they in due time drop 
down again in gentle falls of dew, or are precipi— 
tated in copious ſhowers of rain. They flide 


down in fleecy flights of /zow, or dart in 


clattering ſhowers of Hail. This occaſions the 
ſtrong cohefron of ſolid bodies, without which our 
large machines would be utterly uſeleſs, and the 
nicer utenſils of life elude our expectations of 
ſervice. In ſhort, this is the bal/a/! which com- 
poſes the equilibrium, and conſtitutes the ſtability 


of things: this the great ch, which forms the 


connexion of univerſal nature, and the might 
engine, which in good meaſure accompliſhes almoſt 
all her operations. What complicated effects 
from a ſingle cauſe! What profuſion amidſt 
frugality !” 


How extremely plauſible is all this! And what 
pity, that it is only p/au/able ! But it is really no 
more: it is not capable of any ſubſtantial proof; 
I mean, with regard to the motion of the heavenly 
bodies, and the cauſes of that motion. 


I do not know that any one has yet given a ra- 


tional anſwer to Dr. Rogers' obſervations on that 
head. The action of theſe two powers (gra- 
tation and projection) is inadequate to ſuch a 
| | motion: 
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motion: becauſe in order to produce it, the gra- 
vitating force muſt exactly balance the projettile. 
But were this done, one would deſtroy the other. 
This will appear plain, if we conſider the nature 
of theſe two forces. Gravitation, by which the 
earth attracts all bodies, is at all times uniformly 


| | exerted in right lines, from the earth to the body 
> attrafted, and acts equally on all bodies according 
- to their denſities. It is perpetual, ſubject to no 


decay, needing no reparation. But projection 18 
a motion given to the body, contrary to its nature. 
When given, it would always continue in a ſtrait 
line, if nothing hindered it; but cannot remove 


any obſtruction, without loſing part of its own 
force. Now the obſtruction given by attraction, 
muſt have the ſame effect as obſtruction given by 


air or ether: it muſt continually leſſen any pro- 


jectile force, till that force is totally deſtroyed. 


A mortar elevated forty-five degrees, ejetts a 
bomb at firſt in or near a right line, while the 
projettile force is vaſtly ſuperior to the attractive; 
afterwards in a curve: for the moment the two 


forces are in equilibrio, in a ſegment of a circle: 
then in a curve leſs and leſs bent, till it falls in a 
2 right line to the centre of gravitation. 


This is the nature of all Projectiles: nor can 


any Projectile, thrown in any direction, by any 
force of Attraction, produce a circular motion: 


— much leſs an elliptical one, ſuch as that of the 


earth. Beſides, what phyſical reaſon can be aſ- 
ſigned, why the earth, being nearer the ſun in 


winter, the gravitating force does not increaſe; 
and why the projectile does not increaſe in ſum- 


mer, 


11 


mer, when it is farther from the ſun, to the entire 
deſtruttion of one or the other? 


A third motion alſo is ſuppoſed to be primarily 
impreſſed on the earth, namely, round its own 
axis. But nothing can be more plain, than that 
a body ſo ſtrongly attracted by the ſun, as to keep 
it from flying off in a tangent, muſt have its cir- 
cular motion preſently ſtopt: as the ſide next the Mz 
fun muſt be attracted moſt, the attraction of all the 
planets co-operating thereto. | 
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To make this plain, I hung a loadſtone to a 
{mall ſtring, and gave it as many turns as would 
continue its revolving motion ten minutes and a 
half, when no iron was near. But on bringing a 
piece of iron near, it ſtopped. The 1ron being 
iremoved, it recommenced its circular motion, 
which laſted for a minute more. Hence it is evi- 

dent, that did not ſome force continually att upon 
the earth, to keep up its motions, the attractive 
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power of the ſun would ſoon ſtop, at leaſt the . 
diurnal one. b =—_ 
The Friction likewiſe of the ether muſt be con- 
ſiderable. Elſe why might not the earth revolve 
in twenty-four minutes as well as twenty-four 
hours? Indeed this ſeems to be one great uſe of ,. 
the ether, to prevent the too rapid motions of the pn 
planets. And as the earth floats in the air, lo 
does the ſun in the ether, his proper atmoſphere, | 
which extends to the utmoſt limits of his ſyſtem, 
and is the medium Funiculi or Hami, by which he 
attracts all the planets and comets, and prevents 


their flying out of the ſyſtem. 


2 Neither 
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Neither will Gravitation at all account for the 
Motion of Comets. That in 1680 deſcending 
äödw from an immenſe height perpendicularly toward 
0 the ſun, roſe from him again with equal velocity. 
No as its acceſs to, and receſs from the ſun, 
were made in ſtrait lines, while they were making, 
= the projectile force muſt ceaſe. But to ſtop any 
©: projettile, is to deſtroy its motion. How came 
it then to be ſo ſtrongly exerted in the Perihelion? 
Was there a continued miracle, a freſh projection 
given? Or did it rebound? What, from the 
== yielding ether! | | W 


Again. This Comet, during half its circuit 
XX round the ſun, was diſtant from it but one third 
pf the moon's diſtance from the earth. The at- 
dàũeä trattive force therefore was then vaſtly increaſed; 
and the projettile being deſtroyed, it muſt have 
ö³b impinged on the ſun long ago, had there been no 
bother force to prevent it. It is clear then upon 
* 85 . . . 
the whole, that the motions of the heavenly bodies, 


cannot be accounted for, by attrattion and 
projection. 


| How then can they be accounted for? Poſſibly 
XX thus. The earth being an oblate Spheroid, ob- 
XX jetted to the ſun in an obliquity of 66 degrees go 
minutes, (the ſame which given to the ſails of a 
windmill, occaſions its moſt forcible converſion) 
the ſun's rays ſtriking againſt the oblique hemiſ- 
N as the wind againſt the ſails of a windmill, 
keep it off, and at the ſame time make it turn on 
its own axis. The ether being a reſiſting medium, 
and the atmoſphere (like the oars of a boat) ſtrik- | 
ng therein, urges 1t into a progreſſive motion. 

can time its own gravity inclines it to the ſun's 

centre, 


55 


centre, and of courſe keeps it in equilibrio, with 


the repelling rays. 


It is ſuppoſed likewiſe, that the plane of the 
earth's orbit, is in winter in or near the ſun's axis, 
whence the rays are not ſo forcibly emitted; for 
which cauſe the earth muſt then come nearer, the 
repelling force being weaker. But in ſummer, 
being objected to the more forcibly repelling rays, 
it mult be driven to a farther diſtance; whence its 
annual orbit muſt become elliptical. 


The earth's diameter being known, determines 
its diſtance from the ſun. For as the diameter is 
7967, the periphery 25031, which multiplied by 
the number of its revolutions $6,525, gives for its 
orbit 9,142,572: and as it moves through this 
orbit merely by the impulſe of the ſolar rays, and 
as the gravitating force muſt neceſſarily be equal 
to that impelling force; ſo while it rolls onward 
one mule, it is attracted another. Conſequently 


the preceding orbit being doubled, by the gravi- x 


tating force, make in all 18,285,144. The ſemi- 
diameter of this is the diſtance of the earth from 


the ſun: which therefore is neither more nor leſs 


than 2,910,364 miles. 


In the ſame manner we find the diſtance. of 
Venus from the ſun, to be 1,790,684 miles : that 
of Mars, 5,473,690: that of Jupiter, 34, 520, 432: 

that of Saturn, 85,727,320: and that of Mercury, 
700,758. T 51 8 


And as theſe diſtances are far leſs than thoſe 


aſſigned by 


the modern aſtronomers; ſo is the 


magnitude of the heavenly bodies at 
| lels 
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5 i} leſs than they ſuppoſe. For inſtance: the diame- 
ter of the ſun, commonly ſuppoſed to be 822, 148 
miles, is according to this manner of calculating, 
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by. f 23,373 and no more. And that this is nearly the 
wiitrue diameter, and theſe the true diſtances, appears 
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from experiments on the tranſits of the planets 
over the ſun.” 25 


The Comets, Dr. Rogers thinks, are chiefly 
deſigned to repair the quantities of light continu- 
XZ ally emitted by the ſun, and which are ſcattered 
and diſperſed over the whole ſyſtem. Their 


XX ſweeping tails, which extend ſo many thouſand 


miles, ſeem adapted to ſuch a purpoſe. And as 
many of thoſe particles of light, are driven to a 
vaſt diſtance, it is neceſſary they ſhould go to 


X 5 


the utmoſt limits of the ſyſtem, to make ſuch a 


WT collection. 


= Suppolc a body fit for this, detached from the 
Encighbourtood of the ſun, it ſhould be light, po- 
Jrous and ſpongy. And ſuch a body would be pro- 
pvelled by the violence of the rays, with great 
oeelocity to a great diſtance. The farther it goes, 
he fewer rays ſtrike upon it, and their force 
likewiſe is diminiſhed. The Comet then ſlowly 
weeps his tail over the wide expanſe, beyond 
he orbit of Saturn. There its cells are filled with 
Ihe matter it was ſent to collect; but becoming 
peeavier, the other ſcale begins to preponderate, and 
ee lowly returns toward his centre. His collec- 
on increaſes as he deſcends, which adds to his 
eight and ſwiftneſs, and he comes down, if ve 
eavy, almoſt in a ſtrait line; if leſs ſo, in a larger 
WE urve, till he is near the ſun, where having emp- 
ad himſelf, and being evenly balanced with tho 
$7 N repelling 


ö 


U 


(340 


repelling rays, he moves round in the ſegment of 
a circle, till being continually lighter, he is no 
longer a balance for the repelling rays, and ſo is 
driven forward thereby, and runs the ſame circle 


as before. 
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What a violent blow is here given to the whole 
fabric of modern aſtronomy! And how can any 
reaſonable man ſubſcribe thereto, till this difficulty 
is removed? 


9. There 1s no need to ſpeak particularly of 
thoſe other qualities, hardne/s, /oftne/s ; firmneſs, 
fluidity ; brittleneſs, toughneſs; roughneſs, ſmooth- 
nes, denſity, rarity ; regidity, flexibility; compre/- 

ſibility, elaſticity. What each of theſe is, we 
know wel], without any elaborate definition. And 
in general we know, that they all ariſe from the 
various figure, ſituation and texture of the parti- 
cles whereof bodies conſiſt. But farther than this 
we know not. What particular ſhape, texture, 
or ſituation, is requiſite in each caſe, is a matter of 

mere conjecture. 


10. Thoſe of which we are not able to give any 
rational account, have often been termed Occult 
Qualities. Among theſe is uſually ranked that 

ſympathy, which is obſerved in things diſtant 
3 each other. So onions in the granary 
ſprout, while others ſprout in the garden. So 
nothing is more common, than that if you throw 
a mulberry or ſtrawberry at a woman with child, 
the child has the mark of one or the other, on the 
fame part which was ſtruck with it. And theſe 
marks grow green, yellow and red every year, juſt 


as thoſe fruits do in the garden. And when the 
| ſeaſon 
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ſeaſon of them 1s paſt, theſe ſubſide, and entitle 
away. So women ſtartled by a ſudden fight of 
the moon, have r the figure of the moon on 
their children. And this figure increaſed or de- 
creaſed juſt as the moon did. Oppoſite to this, 
is that amazing antipatliy, which ſome things ap- 
pear to have naturally for each other. Inſtances 
of which are found, not only in men, but in animals, 
if not in plants alſo. 
Before we attempt to account for any of theſe 
things, we ſhould take care to be well aſſured of 


the fact. For many of them are generally believed 


and vehemently aſſerted, which yet never had 
any being. Hence others run into the oppoſite 
extreme, roundly denying whatever they cannot 


account for. The middle way is beſt. Firſt, be 


ſure of the fact. Then, try if it can be accounted 
for on allowed principles. And if it can, the 
qualities in queſtion, are to be termed Occult no 


longer. But there will ſtill remain many ſecrets 


in nature, which we are in nowiſe able to account 


for. Indeed to penetrate the inmoſt receſſes of 
nature, is above the condition of humanity. - We 


muſt therefore neceſſarily allow, that there are 
in this ſenſe many Occult Qualities : nay, we are 
ſurrounded with them on every ſide: inſomuch 


that there is ſcarce any thing in the univerſe, that 


has not ſome qualities, which the wiſeſt man o 
earth is not able to account for. _ 5 


11. I have now finiſhed what J propoſed. I 


have given as ſhort and plain an account as I 


could, of all that is certain in Natural Philoſophy : 


in order to direct the whole to its proper end, I 
have now only to add a few Reflectio 


If 
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If we caſt our eyes up to the firmament, let us 
ſeriouſly aſk ourſelves, What power built over 
our heads that vaſt and magnificent arch, and 

hread out the heavens like a curtain ? Who gar- 
niſned theſe heavens with ſuch a variety of reſ- 
plendent objetts, all floating 1 in the liquid ether, 
and regular in their motions? Who painted che 
clouds with ſuch variety of colours, and in ſuch 
diverſity of ſhades and figures, as it is not in the 
power of the fineſt pencil on earth to emulate? Who 
formed the ſun of ſuch a determinate ſize, and 
placed it at ſuch a convenient diſtance, as not to 
ſcorch or annoy, but to cheriſh all things with his 
genial heat? For a ſucceſſion of ages he never 
failed to riſe at his appointed time, or to ſend 
out the dawn as his forerunner, to proclaim his 
approach. By whole ſkilful hand is it directed, 
in its diurnal and annual courſe, to give us the 
grateful viciſſitude of night and day, and the re- 


gular ſucceſſion of the ſeaſons? That it ſhould 


always proceed in the ſame path, and never once 
ſtep aſide: that it ſhould go on, in a ſpace where 
there is nothing to obſtrutt, but turn at a deter- 
minate point: that the moon ſhould ſupply the 
abſence of the ſun, and remove the horror of the 
night; that it ſhould regulate the flux and reflux 
of the ſea, thereby preſerving the waters from 

utrefaction, and at the ſame time accommodating 
mankind with ſo manifold conveniences, that 
all the innumerable hoſts of heaven, ſhould per 
form their revolutions with ſuch exattneſs, as 
never once to fail, in a courle of ſix thouſand 
years, but conſtantly to come about in the ſame 
round to the hundredth part of a minute: this is 
{uch an inconteſtable proof of a Divine Architect, 
and of the c care and wiſdom wherewith he governs 


the 
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verſe, as made the Roman Philoſopher conclude, 


* Whoever imagines, that the wonderful order 


and incredible conſtancy of the heavenly bodies 


and their motions, whereon the welfare and pre- 
ſervation of things depend, are not governed by 
an intelligent Being, is himſelf deſtitute of under- 


ſtanding. For ſhall we, when we lee an artfully 


contrived engine, ſuppoſe a dial or ſphere, imme- 


diately acknowledge that it is the reſult of reaſon 


and underſtanding : and yet, when we beholi the 
heavens, ſo admirably contrived, moved with ſuch 
incredible velocity, and finiſhing their anniverſar 
revolutions, with ſuch unerring conſtancy, make 
any doubt of their being the work, not only of rea- 
ſon, but of an excellent, a Divine reaſon ?* 


Zut if from that very imperfett knowledge of 
aſtronomy which his time afforded, even the hea- 
then could be ſo confident, that the heavenly bo- 
dies were framed and moved by a wile and under- 
ſtanding mind: what would he have ſaid, had he 
been acquainted with our modern diſcoveries? 
Had he known the immenſe greatneſs of that part 
of the world, which falls under our obſervation ? 
The exquiite regulation of the motions of the 
planets, without any deviation or confuſion : the 
inexpreſhble nicety of adjuſtment, in the velocity 
of the earth's annual motion; the wonderful pro- 
portion of its diurnal motion about its own axis; 
the denſities of the planets, exattly proportioned 


to their diſtances from the ſun: the admirable or- 
der of the ſeveral ſatellites, which move round 


their reſpetiive planets; the motion of the Comets 
equally regular and periodical, with that of the 
other planetary bodies; and laſtly, the preſerva- 
tion of the ſeveral planets and Comets, n fall- 
Vol. IV. Rs ing 


(80-7 
ing upon, or interfering with each other? Cer. 
tainly could argument avail, Atheiſm would now 
be utteriy aſhamed to ſhew its head, and forced 
to acknowledge, That it was an Eternal and Al- 
mighty Being, it was God alone, who gave to 
each of the celeſtial bodies, its proper magnitude 
and meaſure of heat, its dueneſs of diſtance, and 
regularity of motion: or in the language of the 


prophet, who gſtabliſſied the world by his wiſdom, 


and ſtretched out the heavens by Haie underſtanding. 


If from the firmament we deſcend to the orb 
on which we dwell, what a glorious proof have 
we of the Divine Wiſdom, in this intermediate 
expanſion of the air, which is ſo wonderfully 


contrived, to anſwer ſo many important ends at 


once? It receives and ſupports clouds, to water 
the earth. It affords us winds, for health, for 
pleaſure, for a thouſand conveniencies: by its 
ſpring, it miniſters to the reſpiration of animals, 
by its motion to the conveyance of ſounds, and by 


its tranſparency, to the tranſmiſſion of light, from 


one end of heaven to the other. Whole power 
made ſo thin and fluid an element, a ſafe repoſito 

for thunder and lightning? By whoſe conan. 
and out of whoſe treaſuries, are theſe dreadful, yet 


uſeful meteors ſent forth, to purify the air, which 
would otherwiſe ſtagnate, and conſume the va- 
_ that would otherwiſe breed various diſeaſes ? 


what ſkilful hand are thoſe immenſe quantities 
of water, which are roomy drawn from the 


ſea, by a natural diſtillation made freſh, ſent forth 


npon the wings of the wind, into the moſt diſtant 
countries, and diſtributed in ſhowers over the 
face of the earth ? 
; Whole 


. of a » * ai 
S 
MEE 5 IS 
0 IIS CER. 


(-51 ) 


Whole power and wiſdom was it that hanged 
the earth upon nothing, and gave it a ſpherical 
figure, the moſt commodious which could be de- 
viſed, both for the conſiitency of its parts, and 
the velocity of its motion? Who was it that 
werrhed the mountains in ſcales, and the hulls in 
„ balance, and diſpoſed them in their moſt pro- 
per places, both for fruitfulneſs and health? 
Who diverſified the climates of the earth, into 
ſuch an agreeable variety, that, remote as they are 
from each other, each has its proper ſeaſons, day 


- and night, winter and ſummer? Who was 1t that 


clothed the face of it with plants and flowers, ſo 
exquiſitely adorned with various and inimitable 


beauties? That placed the plant in the feed, in 


ſuch elegant complications, as afford at once both 
a plealing and an aſtoniſhing ſpectacle? That 
painted and perfumed the flowers, that gave them 
the ſweet odours which they diffuſe through the 
air for our delight, and with one and the ſame 
water dyed them into different colours, ſurpaſſing 
the imitation, nay, and the comprehenſion of 
mankind ? For can the wiſeſt of men tell, 


Why does one climate and one ſoil endue 

The bluſhing poppy with a crimſon hue, 

Yet leave the lilly pale, and tinge the violet ( 
blue.” 


Who repleniſhed the earth, the water, the 
air with ſuch an infinite variety of living crea- 
tres, and ſo formed, that of the innumerable 
particulars wherein each creature differs from all 
others, every one is found upon examination, to 
have its ſingular beauty and peculiar uſe. Some 
walk, ſome creep, ſome fly, ſome ſwim. But 
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every one has all its members and its various or- 
gans accurately fitted for its peculiar motions, 
In ſhort, the ſtatelineſs of the horle, and the fea- 
thers of the ſwan, the largeneſs of the elephant, 
and the ſmallneſs of the mite, are to a conſiderate 


mind equal demonſtration of an infinite wiſdom _ 


and power. Nay, rather the ſmaller the creature 
1s, the more amazing 1s the workmanſhip. When 


in the mite, for inſtance, we ſee a head, a body, 


legs and feet, all as well proportioned as thoſe of 
an elephant, and conſider withal that in every 
part of this living atom, there are muſcles, nerves, 
veins, arteries, and blood, every particle of which 
blood is compoſed of various other particles: 
when we conſider all this, can we help being loſt 
in wonder and aſtoniſhment? Can we refrain 


from crying out, on this account alſo, O the depth 


of the riches both of the wiſdom, and knowledge of 


God! How unſearchable are his works, and his ways 
of creation and providence paſt finding out! 


Natural inſtinct is another thing in animals, no 


leſs wonderful than their frame: and is indeed 


nothing elſe than the direction of an all-wiſe and 


all-powerful mind. What elſe teaches birds to 


build their neſts, hard or ſoft, according to the 


conſtitution of their young? What elſe makes 


them keep fo conſtantly in their neſt, during the 
time of incubation, as if they knew the efficacy of 


their own warmth, and its aptneſs for animation? 


What elſe cauſes the ſalmon every year to come 
up a river, perhaps hundreds of mules, to caſt its 


ſpawn, and ſecure it in banks of ſand, till the 


young ones are excluded! To go no farther, 
can we behold the ſpiders net, the ſilk worms 


web, the bees cells, or the ants granaries, without 


being 


* 
* 
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(34 -) 


being forced to acknowledge the Infinite Wiſ- 


dom, which diretts their unerring ſteps, and has 
made them fit to be an emblem ot art, induſtry 


and frugality to mankind ? 


If from the earth and the creatures that live 


upon it, we caſt our eyes upon the water, we 


ſoon perceive that had it been more or leſs rare- 
fied, it had not been ſo proper for the ule of 
man. And who gave 1t that juſt configuration 
of parts and exact degree of motion, which makes 
it lo fluent, and yet fo ſtrong as to carry, and watt 


2 4 6 
away the moſt enormous burdens? Who has 1n- 


ſtructed the rivers to run in ſo many winding 


ſtreams, through vaſt tracts of land, in order to 
water them the more plentifully ? Then to diſem- 
bogue chemſelves into the ocean, ſo making it the 
common centre of commerce: and thence to return 
through the earth and air, to their fountain heads, 
in one perpetual circulation? Who repleniſhed 
theſe rivers with fiſh of all kinds, which glide 


through the limpid ſtreams, and run heedleſsly 


into the fiſher's net, for the entertainment of men ? 
The great and wide ſea is a very awful and ſtu- 


pendous work of God. Whoſe hand makes it ebb 


and flow with ſuch exactneſs? A little more or 
leſs motion in the fluid maſs, would diſorder all 


nature, and a ſmall increaſe of a tide, might ruin 
whole kingdoms. Who then was ſo wile as to 


take exact meaſures of thoſe immenſe bodies, and 
who ſo ſtrong as to rule at pleaſure the rage of that 
furious element? He who hath placed the ſand for 
the bound of theſe, by a perpetual decree that it 
cannot paſs. So that though the waves thereof 
prevail, though they roar, 


they cannot paſs over it. 
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it trom the world itſelf we turn our eyes more 
particularly on man, whom 1t hath pleaſed the 
Lord of all to appoint for its principal inhabitant, 
no underitanding ſurely can be ſo low, no heart 
lo ſtupid and inſenſible, as not plainly to ſee, 


that nothing but infinite wiſdom, could in ſo won- 


derful a manner have faſhioned his body, and 
breathed into it a reaſonable ſoul, whereby he 
teacheth us more than the beaſts of the field, and 
maketh us wiſer than the fowls of heaven. 


Should any of us ſee a lump of clay riſe imme- 
diately from the ground, into the compleat figure 
of a man, full of beauty and ſymmetry, and en- 
dowed with all the powers and faculties, which 
we perceive in ourſelves, yea, and that in a more 
eminent degree of perfection, than any of the 
preſent children of men: ſhould we preſently 


after obſerve him perform all the offices of life, 


ſenſe and reaſon: move as gracefully, talk as 
eloquently, reaſon as juſtly, and diſcharge every 
branch of duty, with as much accuracy as the moſt 
accompliſhed man breathing, how great muſt be 
our aſtoniſhment ! Now this was the very caſe in 
that moment when God created man upon the 
earth. | | 


But to impreſs this in a more lively manner 
upon the mind, let us ſuppoſe the figure above 
mentioned, riſes by degrees, and is finiſhed part 
by part in ſome ſucceſſion of time. When the 


hole is completed, the veins and arteries bored, 


the ſinews and tendons laid, the joints fitted, the 
blood and juices lodged in the veſſels prepared 
for them, God infules into it a vital principle. 
The image moves, it walks, it ſpeaks, Were we 
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10 ſee all this tranſacted before our eyes, we could 
not but be aſtoniſhed! A conſideration of this 
made David break out into that rapturous ac- 


knowledgment, I will give thee thanks for I am 


fearfully and wonderfully made! Marvellous are 


thy works, and that my ſoul knoweth right well, 
Thine eyes did ſee my ſubſtance yet being umper fect, 


&nd in thy book were all my members written. 


Thus which way ſoever we turn our eyes, whe- 
ther we look upward or downward, without us, or 
within us, upon the animate or inanimate parts 
of the creation, we find abundant reaſon to ſay, 
O Lord, how manifold are thy works ! In wiſdom 
haſt thou made them all, 5 


Let us obſerve a little farther the terraqueous 
globe. How admirably are all things thereon 
chained together, that they may all aim at the ulti- 
mate end, which God propoſed in all his works! 
And how vaſt a number of intermediate ends are 
ſubſervient to this! To perpetuate the eſtabliſhed 
courſe of nature, in a continued ſeries, the 
Divine Wiſdom has thought fit, that all living 


creatures ſhould conſtantly be employed in pro- 


ducing individuals; that all natural things ſhould 
lend a helping hand, toward preſerving every 
ſpecies, and laſtly, that the deſtruction of one 


thing ſhould always conduce to the production of 
another. 


This globe contains what are called the three 
kingdoms of nature, the foffile, vegetable, and ani- 
mat, The foſſile conſtitutes the cruſt of the earth, 
lying beneath the viſible ſurface. The vegetable 
adorns the face of the globe, and draws much of 

8 | its 
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its nouriſtment from the foſſile kingdom. The 
animal is almoit wholly ſuſtained by the vegetable 
kingdom. It. we go deeper into the earth, the 
rule which generally obtains with regard to the 
ſtrata thereof is this. The upper parts conſiſt of 
rag-ſtone, the next of flate, the third of marble 
filled with petrefactions, the fourth of ſlate again, 
and laſtly, the loweſt which we are able to dif. 
cover, of free ſtone. | 


That the fea once overſpread a far greater part 
of the earth, than 1t does at preſent, we learn not 
only from geographers, but from 1ts yearly de- 
creale, obſervable in many places: partly occa- 
ſioned by the vaſt quantities of ſhells and all kinds 
of rubbiſh, which the tides continually leave 
on the ſhores. Hence moſt ſhores are uſually full 
of wreck, of dead, teſtaceous animals, of ſtones, 
dirt or ſand of various kinds, and heaps of other 
things. Rivers likewiſe, eſpecially thoſe which 
have a rapid ſtream, wear away whatever my 
touch, particularly ſoft and friable earth, whit 
they carry and depoſit on diſtant, winding ſhores : 
whence it is certain the ſea continually ſubſides, 
and the land gains no {mall increaſe. - 


Mater retained in low grounds occaſions 
marſhes. But what a wonderful proviſion has 
nature made, that many of theſe even without 
the help of man, ſhall again become firm ground? 
More and more moſly tumps are ſeen therein. 
Some of theſe are brought down by the water, 
from the higher grounds adjoining, and others are 
produced by putrifying plants. Thus the marſh 


is dried up, and new meadows ariſe. And this is 


done in a ſhorter time, whenever the /þhaguum, 
a kind 
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2 kind of moſs, has laid the foundation. For 
this in proceſs of time, changes into a porous 
kind of mold, till almoſt all the marſh 1s filled 
with it. After this the ruſh begins to ſtrike root, 
and together with the cotton-graſs, conſtitutes a 
turf, wherein the roots get continually higher, and 
thus lay a firm foundation for other plants, till the 
whole marſh is covered with herbs and graſs, and 
becomes a pleaſant and fruitful meadow. 


I ſhall add only one reflection more, with regard 
to the Scale of beings. As the microſcope diſ- 
covers almoſt every drop of water, every blade of 
graſs, every leaf, flower, and grain of earth, to be 
ſwarming with inhabitants: a thinking mind 1s 

„naturally led to conſider that part of the ſcale of 

beings, which deſcends lower and lower, from 
himſelf, to the loweſt of all ſenſitive creatures. 
Among theſe ſome are ſo little above dead matter, 
that it is hard to determine whether they live or 
no. Others that are lifted one ſtep higher, have 
no ſenſe beſide feeling and taſte. Some again have 
the additional one of hearing: others of ſmell, and 
others of light. e 


It is wonderful to obſerve, by what a gradual 
progreſſion the world of life advances, through 
an immenſe variety of ſpecies, before a creature 
1s found, that 1s complete in all its ſenſes. And 
among theſe there are ſo many different degrees 
of perfection in the ſenſes which one animal 
enjoys above another, that though each ſenſe in 
different animals, comes under the ſame common 
denomination, yet it ſeems almoſt of a different 
nature. If after this, we attentively conſider, the 
inward endowments of animals, their cunning 
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and ſagacity, and what we ufually comprehend 
under the general name of zuſtinet, we find them 
riſing one above another, in the ſame impercep- 
tible manner, and receiving higher and higher 
improvements, according to the ſpecies in which 
they are implanted. | 


the entire chaſm from a plant to man, 1s filled 
up with divers kinds of creatures, riſing one above 
another, by ſo gentle an aſcent, that the tranſi- 
tions from one ſpecies to another, are almoſt in- 
ſenſible. And the intermediate ſpace is ſo well 
hutbanded, that there is ſcarce a degree of pertec- 
tion which does not appear in ſome. Now fince 
the ſcale of being advances by ſuch regular ſteps 
as high as man, is it not probable, that it ſtill pro- 
ceeds gradually upwards, through beings of a ſupe- 
rior nature? As there is an infinitely greater ſpace 
between the Supreme Being and man, than between 
man and the loweſt inſect. | 


This thought is thus enlarged upon by Mr. 
Lock. © That there ſhould be more ſpecies of 


ſenſible and material beſow us, is probable from 
hence, that in all the viſible and corporeal world, 
we ſee no chaſm, no gaps. All quite down from 
man, the deſcent is by ealy ſteps: there is a con- 


the leaſt that can be conceived from each other. 
There are fhihes that have wings, and are not 
{trangers to the airy regions. And there are birds 
which are inhabitants of the waters, whoſe blood 


near a-kin both to birds and beaſts, that they are 


The whole progreſs of nature is ſo gradual, that 


intelligent creatures above us, than there are of 


tinued ſeries of things that in each remove differ 


is as cold as that of fiſhes. There are animals ſo 
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in the middle between both. Amphibious ani- 
mals link the terreſtrial and aquatic together. 
Seals live either on land or in the fea. Porpuſſes 
have the warm blood and entrails of a hog. 
There are brutes that ſeem to have as much know- 
ledge and reaſon, as ſome that are called men. 
Again: the animal and vegetable kingdoms are 
ſo cloſely joined, that between the loweſt of the 
one, and the higheſt of the other, there 1s ſcarce 
any perceptible difference. And if we go on, till 
we come to the loweſt and moſt inorganical parts 
of matter, we ſhall find every where, that the 
ſeveral ſpecies are linked together, and differ in 
almoſt inſenſible degrees. | 


Now when we conſider on the other hand, the 
infinite power and wiſdom of the Creator, does 
it not appear highly ſtable, to the magnificent 
harmony of the univerſe, and the infinite good- 
neſs of the architect, that the ſpecies of creatures 
{hould alſo by gentle degrees alcend upwards from 
us, (as they gradually deſcend from vs downwards) 
toward his infinite perfection? And if ſo, is it 
not probable, there are far more ſpecies of 
creatures above than beneath us? Since we are 
infinitely more remote from the all- perfect Crea- 


tor, than from the loweſt of all the works of 
his hands ? | 


But here our thoughts are loſt. We may con- 
jetture a little; but we 4now nothing. However, 


it is enough, that we 4nozw the only true God, and © 
Jeſus Chr 95 2 he hath ſent.” | ö 
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This reflection upon ?he /cale of beings, is pur- Fs 
ſued at large, by one of the fineſt writers of the „ 
age, Mr. Bonnet of Geneva, in that beautiful 1 6 vg 
work, © The Contemplation of Nature.” When 
I firſt read this, I deſigned to make only ſome pred 
extracts from it, to be inſerted under their pro- 
per heads. But upon farther conſideration, I 
Judged it would be more agreeable, as well as pro- 
fitable to the reader, to give an abridgment of the 
whole, that the admirable chain of reaſoning may 

be preſerved, and the adorable Wiſdom and 
Goodneſs of the great Author of nature, placed 
in the ſtrongeſt light. 


INTRODUCTION. 1 

1 Raiſe myſelf up to the ETERN AL REASON; I = 

_*> ſtudy his laws, and I adore him. I contemplate i F 
the univerſe with a philoſophic eye. I ſearch 4 vi 5 

into the relations which by this immenſe chain U 5 
conſtitute one whole. I ſtop a while to examine 1 | 1 

ſome links of it, and, ſtruck with thoſe marks of 1 11 

power, wiſdom, and goodneſs which 1 diſcover 1 

cherein, I faintly attempt their deſcription. Y #4 
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CHAP. 


HAF. I. 
0f the FIRST CAUSE. 


1. O be ſelf-exiſtent, endued with Almighty 
L Power, and to will with Infinite Wiſdom, 
are the adorable Perfections of the Firſt Cauſe. 
Ihe univerſe is undoubtedly derived from this 
Cauſe. In vain do we endeavour by other means 
to account for it. We may every where obſerve 
order and ends; the effects of an ETERNAL. 
> SELF-EXISTENT REASON, 


2. What mind can fathom the depths of this 
Z abyſs ? What thought can comprehend that Power 
= which calls things that are not as though they 
= were? God commands the umverſe to be: the 


77 univerſe is inſtantly produced. 


= A ſingle act of his will produced the univerſe * 
che ſame att preſerves it. | 2 


But you aſk, Why is not man as perfect as an 


angel? You mean to ſay, no doubt, Why is not 
i man an angel? You may as well enquire, Why 
ga ſtag is not a man? But the exiſtence of a ſtag 
ds ſuppoſes that of herbs to nouriſh him. Would 


ij i you ſtill further have had theſe herbs to have 


been ſo many men? Their preſervation and in- 
RE creaſe would have depended on the earth, the 
Vater, the air, and the fire: would you preſume 


to 
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to inſiſt in your enquiry, Why the conſtituent 


parts of theſe elements were not ſo many 


dwarts ? | 
Confeſs your error, and gre eee that eve 


being is endued with a perfection ſuited to the 


ends of 1ts creation. It would ceaſe to anſwer 


that end, the very moment it ceaſed to be what 


it is. By changing its nature, it would change its 
place, and that which it occupied in the univerſal 
hierarchy ought ſtill to be the reſidence of a 
being reſembling it, otherwiſe harmony would be 
deſtroyed. | 

In the aſſemblage of all the orders of relative 
perfections, conſiſt the ab/olute perfection of this 


whole, concerning which God ſaid, That it u 


good. 


This immenſe ſyſtem of co- exiſtent and ſuc- 


ceſſive beings, is no leſs one in ſucceſſion than in 


co-ordination : ſince the firſt link is connected 
with the laſt by the intermediate ones. Preſent 
events make way for the moſt diſtant ones. The 
germ which expanded itſelf in Sarah's womb, was 
the preparatory cauſe of the exiſtence of a great 
people and the falvation of nations. 

3. The heavens declare the glory of God, and 
the firmament ſheweth his handy-work. That 
ſublime genius, who expreſſed himſelf with ſuch 
loftineſs of ſentiment, was nevertheleſs unap- 

rized that the ſtars which he contemplated were 
in reality ſuns.“ He anticipated the times, and 
firſt ſung that majeſtic hymn, which future and 


more enlightened ages ſhould chaunt forth to the 


praiſe of the Founder of worlds. 


* Perhaps ſo. 
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huis aſſemblage of vaſt bodies is divided into 
different ſyſtems, the number of which perhaps 
exceeds the grains of ſand, which the ſea caſts on 
its ſhores. 


Each ſyſtem then has its centre, either a ſtar 
or ſun, which ſhines with its own light, and 
round which revolve various orders of opake 
globes, that reflect with greater or leſs luſtre the 

light they borrow from it; which renders them 
viſible to us. | 


| Theſe globes which ſeem to wander among the 

F - heavenly bodies, are thoſe planets, the principal 
. of which have the ſun for the common centre of 
their periodical revolutions; whilſt the others, 
which are called /econdary, move round one 
principal planet, which they accompany like 
ſſatellites, in its annual revolution. _ 


IA; 
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Venus and the earth have each of them their 
ſatellite. One will undoubtedly be ſome time or 
other diſcovered in Mars. Jupiter has four, Sa- 
turn five, and a ring or luminous atmoſphere 
which ſeems to perform the office of a number of 
{mall moons : being ſituate ſo far from the ſun, 
be would have received too faint a light from it, 
if his ſatellite and ring did not augment it by 
reflection. 5 5 
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We have diſcovered twenty-ſeven planets, 
which at preſent compoſe our ſolar ſyſtem ; but 
we are not certain that there are not more. Their 
number has received a great increale by the in- 
vention of teleſcopes : more perfect inſtruments, 
and more accurate obſervers, may probably make 

farther 
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farther additions to them. The ſatellite of Venus 
diſcovered in the laſt century gives room to hope 
for ſtill greater ſucceſs. 


4. The comets alſo are now found to be pla- 
netary bodies, whoſe long routes our aſtronomers 
calculate, foretel their diſtant returns, and deter- 
mine their place, appearances, and tract. Upwards 
of thirty of theſe bodies at preſent acknowledge 


the empire of our ſun, and the orbits which ſome 


trace round are ſo extenſive, that they do not com- 
plete their courſe till the end of a long ſeries of 
years, and even many ages. 


The ſtars are innumerable; and the conſtel- 
lations, which antiquity reckoned to be but few in 


number, amount to thouſands. 


If the diameter of the great orbit which our 
planet deſcribes round the ſun, is more than ſixty 


millions of leagues, yet this vaſt circumference 


vaniſhes into nothing, and becomes a mere point, 


when made uſe of to meaſure the diſtance of the 


fixed ſtars. 4D 
How great then muſt the real bulk of theſe lu- 


minous ſpots be, that are perceivable by us at ſuch 


enormous diſtance ! The ſun is ſuppoſed about a 
million of times greater than the earth, and a 
hundred and ten times greater than all the planets 
put together. 1 8 


5. Whilſt the planets perform theſe revolutions 


round the ſun, by which the courſe of their years 


is regulated, they effect another among themſelves, 
which determines the alternatives of their days and 


Bur 


N My Ee INS Bos ES. — 
P r 
Re re N Dans c 

N n * N 


e eee 
r 8 
. 
* r 


X87 
br 
ke! 
* 
» A 
2 
e 
— 
N 
+ 


; But how do theſe vaſt bodies remain ſuſpended 
in ſpace? What ſecret power retains them in 
their orbits, and enables them to circulate with 
o much regularity and harmony? Gravy, that 
powerful agent, is the univerſal principle of this 4 
equilibrium and theſe motions. It penetrates into 
the inmoſt parts of all bodies. By virtue of this 
torce they tend towards each other in a proportion 
relative to their diſtance and bulk. So that the 
| planets tend towards the common centre of the 
/\v/tem, and they would be inſtantly precipitated 
into it, if the Creator, when he formed them, had 
not endued them with a centrifugal motion, by 
which they are continually kept at a due diſtance 
from the centre. Each planet, in conlitaut {ub- 
ſerviency to theſe two forces, deſcribes a curve in 
. conſequence thereof. By this means the ſame 
force which determines the fall of a ſtone, is the 
ruling principle of the heavenly motions : won- 
derful mechaniſm ! whoſe ſimplicity and energy 
give us unceaſing tokens of the PROFOUND 
WISDOM of its AUTHOR. 


The globe of earth, which is externally divided 
into lands and ſeas, nearly level in their ſurfaces, 
is formed within, at leaſt to a certain depth, of 
beds of heterogeneous matter, that are almoſt pa- 
233 rallel, more or leſs denſe, and of a finer or coarſer 
texture, 


The ſurface of the earth abounds with great 
inequalities. In one part of it we behold vaſt 
pms interſected by hills and vallies. In another 
long chains of mountains, which lift their frozen 
| heads to the clouds; and betwixt them deep vallies. 
Prom the boſom of theſe mountains rivers ſpring, 
3 which 


# 
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100 which after having watered divers countries, and 
| produced ponds and lakes in ſeveral places by en- 
larging their beds, at length diſcharge themſelves 
into the ſea, and reſtore to it what it had loſt by 
evaporation, 


6. The ſea preſents us with iſlands ſcattered 
round its coaſts, with ſands, rocks, currents, gulphs, 
and ſtorms, and with that regular and admirable 
motion whereby its waters rife and fall twite in 
twenty-four hours. = 


The lands and ſeas are every where repleniſhed 


ſpecies reſort together in every place. Men di- 
vided into nations, peoples, and families, cover 
the ſurface of the globe. They faſhion and en- 
rich it by their various labours, and build habita- 
tions from pole to pole, correſponding with their 
manners, genius, ſoil, climate. 


A rare, tranſparent, elaſtic ſubſtance encom- 
paſſes all parts of the earth to a certain height: 
this ſubſtance is the atmoſphere, the repoſitory for 
the winds, the immenſe reſervoir of vapours and 
exhalations, which being ſometimes collected into 
clouds of a greater or leſſer conſiſtence, adorn 
our element by their forms and colours, or aſtoniſh 

us by their flaſhes and violent noiſe; and at other 
times melting into dews, miſts, rain, ſnow, hail, 
yield back to the earth what was exhaled 
from it. | = | 


7. The moon, the neareſt to the earth of all 
the planets, 1s that we have the beſt knowledge 
of, Its globe, which is about five and forty _ 
yolk 


with plants and animals, whole infinitely varied 


i++ — 


rl 
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lets than ours, always appears to us with the ſame 
a{pett, becauſe it performs its revolution preciſely 


im the ſame ſpace of time that it revolves round 


the earth. 


It has its gradual and periodical increaſe and 


gdecreaſe of light, according to its poſition with 
reſpect to the ſun which enlightens it, and to the 


earth whereon it reflects the light of that ſun. 


he diſk of the moon is externally divided into 


{1111hous and obſcure parts. The former ſeems 
analogous to lands on our globe, and the latter to 
= our ſeas. | | 


In the luminous parts there have been obſerved 


> ſome places brighter than the reſt, which caſt. a 
hade | 

= and the tract aſcertained. Theſe parts are moun- 
= tains much higher than ours, in proportion to the 
= ſize of the moon, and whoſe tops the ſun has been 
ſeen to gild when that planet is quartered; the 
light deſcending by little and little to the foot of 
| theſe mountains, they appear at that time entirely 


bright. Some are by themſelves, others form very 
long tracts. . eee 


rom their ſide, which has been meaſured, 


Venus has, like the moon, her ſpots, and moun- 
tains. So have Mars and Jupiter. Thoſe in Jupiter 


form large belts, which make conſiderable motions, 


like the ocean's overflowing the lands, and after- 
wards leaying them dry on his retreat. 


Mercury and Saturn are little known to us; the 
firſt, becauſe it is too near the ſun, the ſecond be- 


Laſtly, 


cauſe it is at too great a diſtance, 


6668 
Laſtly, The ſun himſelf has ſpots, which ſeem 


to move e, and whoſe ſize equals, and 
very often exceeds that of ſuch as are ſeen in the 
greateſt planets. 


8. Pure ſpirits, immaterial and intelligent ſub- 
ſtances: extenſive and ſolid ſubſtances: mixed 
beings, formed by the union of an immaterial ſub- 
{lance and a corporeal; are the three general 


claſſes of beings which we have any conception of t 
in the univerſe, a 
: ; JJ DATES, —©@ | C 
In the univerſe all is combination, affinity, 
connexion. There is nothing but what is the im- Þ 
mediate effect of ſomewhat preceding it, and = © 
determines the exiſtence of ſomething that ſhould | t 
follow it. = © 
| | B84 11 
The divine mind has ſo cloſely connected every _— 
part of his work, that there 1s not one which has 5 
not a relation to the whole ſyſtem, A muſhroom, 
a mite, are as eſſential parts of it as the cedar or n 
elephant. N 5 | BE » 
50 that thoſe minute productions of nature 1 
which unthinking men judge to be uſeleſs, are not e 
| mere particles of duſt on the wheels of the ma- _ c: 
| chine of the world; they are ſmall wheels inter- 
4 mixed with the greater. a n 


There is nothing then by itſelf. Every being | o 
has an activity peculiar to it, determined by the 


3 rank appointed for it in the univerſe. A mite is = | 

| a very ſmall moveable creature, which acts in mL 
3 concert with others, whoſe activity extends to W in 
much greater diſtances. The ſpheres thus en- a: 


larging themſelves more and more, this amazing 
progreſſion riſes by degrees from the vortex of 
| | | amber 


PLS 
e 


conneòtion of 


B 


amber to the ſolar vortex ; from the ſphere of a 
mite to that of an angel. 


9. The elements att reciprocally on each other, 
according to certain laws which reſult from their 
relations; and theſe relations unite them to m1- 
nerals, plants, animals, and to men, Thus laſt, as 
the principal trunk, ſpreads its branches all over 
the globe. 
Theſe ſpecies and individuals have relation to 


the bigneſs and ſolidity of the earth. The ſolidity 


and ſize of the earth have relation to the place ſhe 


occupies in the planetary ſyſtem. 


The ſun gravitates on the planets; the planets 
on the ſun, and on cach other. All gravitate on 


their neighbouring ſyſtems; theſe on more diſtant 


ones; and the balance of the univerſe. remains 
in equilibrio, in the hands of the ANTIENT OF 
D AY So 5 | 


The human ſoul, by being united to an orga- 
nized body, maintains an intercourſe with all 
nature. 

From theſe general principles proceeds the 

cauſes and effects, of effects and 
cauſes. „„ 
From hence alſo ariſes that indiſſoluble union 


which forms, of paſt, preſent, future, and eternity, 
one entire individual whole. 


The beauty of the world is founded in the har- 
momous diverſity of the beings that compoſe it, 
in the number, extent, and quality of their effects, 
and in the degree of goodnels 5 45 therefrom. 


CHAP. 


AHA N. 
Of the relative Perfetlion of Beings. 


4; Penman fairy" beings may naturally be 
ranged under four general claſſes: 
I. Brute and inorganized Beings. 
II. Organized ws. inanimate Beings. 
III. Organized and animate Beings. 
IV. Organized, animate, and reaſonable Beings. 


All beings are perfect, conſidered in them- 
ſelves; they all anſwer one end. The deter- 
minations or qualities proper for cach being, are 
the means relative to this end. If theſe deter- 
minations ſhould change, they would no longer 
have a reference to their end, and there would I 
no more wildom. 

But thoſe means which are of a more exalted 
nature anſwer a nobler end. The Being appointed 
to fulfil this end, is enriched with proportionablc 
faculties. = 

Beings whoſe relations to the whole are more 
varied, more multiplied, and more copious, pole! 
a higher degree of relative perfection. 

As there are two general claſſes of ſubſtances. 


bodies and ſouls, there are likewiſe two general 


claſſes of perfection, the corporeal perfection, oi 
that which is pecuhar to bodies; and the {pit a! 
perfection, or that which is peculiar to ſouls, 


Theſe two perfections are reunited in every 


organized animated being, and they correſpond 
with one another. | 
| From 
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| reſtrial Beings is the human body. 


Poreal perfection. 
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From their reunion proceeds that mixed per- 
fection which anſwers to the rank every being 
holds in the ſyſtem. 


2. Of all the modifications of matter, the moſt 
excellent 18 organization. 

The moſt perfect organization is that which 
produces molt effects, with an equal or ſmaller 
number of diſſimilar parts. Such amongſt ter- 


An organ is a ſyſtem of ſolids, whoſe ſtructure, 
arrangement, and action, have motion for their 
ultimate end, either inteſtine or loco-motive, or 
teeling. 

A Being, which is barely formed by a repetition 
of ſimilar parts, enjoys the loweſt degrees of cor- 


Such probably is the azo or 
elementary particle. 


The faculty of generalizing ideas, or abſtratting 
from a ſubject what it has in common with others, 
and expreſſing it by arbitrary ſigns, conſtitutes the 
l:ghelt degree of ſpiritual perfection; and therein 
conſiſts the difference between the baman foul and 
the ſoul of brute. 

The ſoul which is only endued with ſenſe oc 
cuptes the loweſt degree in the ſcale. This perhaps 
18 the perfection of the ſoul of the muſcle, 


3 The reciprocal action of ſolids and fluids 1: is 
the foundation of the terreſtrial life. 


To nouriſh ourſelves, to grow by our food, to 
beget individuals of our own ſpecies, are the prin- 
cipal ends of the terreſtrial life. 


If 
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If the action of the organs is not accompanied 
with a ſenſe of this action, the organized being = 
enjoys only a vegetative life. Such is the caſe oft | 
the plant. | x 

It the action of the organs is joined with a ſenſe 
of that action, the organized Being enjoys a v/- 
getattve and 2 ede life. This is the condition 

of the brute. 

Finally, if reflection is joined to feeling, the 
Being enjoys at the ſame time a vegetatzve, /enjiiroe WM 
and reflective life. It is man alone, upon earth, ME 
that unites theſe three kinds of lite in himſelf. 7 
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The corporeal and intellectual faculties may be 
carried to ſo high a pitch of perfection, in the 
moſt exalted order of mixed Beings, that we are 
able to form but faint ideas of them. IT, 3 


1— 2 — — 


4. Between the loweſt and higheſt degree oi _ | 
corporeal and ſpiritual perfection, there 1s an a- 


my — —— He. <A AO ts no 


molt infinite number of intermediate degrees. Tix 8 
reſult of theſe degrees compoſes the unzwer/al chav ME 
This unites all beings, connects all worlds, com-. BR 4 

prehends all the ſpheres. One SOLE Brixs : Ml 

out of this chain, and that is HE that made it. E 
A thick cloud conceals from our fight th: WM © 
nobleſt parts of this immenſe chain, and . us . 
only to a flight view of ſome ill- connetted links, u 
which are broken, and greatly differing from tie le 
natural order. = us 
We behold its w inding courſe on the ſurface f in 
our globe, ſee it pierce into its entrails, penetrate WWF cis 
into the abyſs of the ſea, dart itſelf into the atmo: dif 
phere, ſink far into the celeſtial ſpaces, where We 1 
are only able to deſcry it by the laſhes ol fire 1 ing 
| 


emits hither and thither, | 


But 
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But notwithſtanding our knowledge of the 
chain of Beings is ſo very imperfedt, it is ſuffi- 
cient at leaſt to inſpire us with the moſt exalted 
ideas of that amazing and noble progreſſion and 
variety which reign in the univerſe. . 


5. There are no ſudden changes in nature; all 
is gradual, and elegantly varied. There is no 
being which has not either above or beneath it 
ſome that reſemble it in certain characters, and 
differ from it in others. | 

Amongſt theſe characters which diſtinguiſh 
Beings, we diſcover ſome that are more or leſs 
general. Whence we derive our diſtributions 
into claſſes, genera, and ſpecies. But there are 
always between two claſles, and two like genera, 
mean productions, which ſeem not to belong more 
to one than to the other, but to connect them 
both. | | 

The polypus links the vegetable to the animal. 
The flying ſquirrel unites the birds to the quad- 
ruped. The ape bears afhnity to the quadruped 
and the man. 


But if there is nothing cut off in nature, it is 
evident that the diſtributions we make are not 
her's. Thoſe we form are purely nominal, rela- 
tive to our neceſſities and the bounds of our knows 
ledge. Thoſe intelligences which are ſuperior to 
us, diſcover perhaps more varieties between two 
individuals which we range under the ſame ſpe- 
cies, than we do between two individuals of 
dliſtant genera. | | | 
So that theſe intelligences ſee the, ſcale of Be- 
ings all compoſing one ſingle conſequence, which 

Vol. IV. ee has 
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moſt exalted ſeraph. 


4 + 


has for its firſt term an atom, and for its laſt the 


Me may then ſuppoſe in the ſcale of our globe 


as many ſteps as we know there are ſpecies. The 


eighteen or twenty thouſand ſpecies of plants 


which compoſe our herbals, are therefore eighteen 


or twenty thouſand ſteps of this celeſtial ladder. 

And there is not a ſingle plant amongſt theſe, 
which does not perhaps nouriſh one or more ſpe- 
cies of animals. Theſe animals harbour or pro- 
vide nouriſhment for others in their turn. They 
are ſo many little worlds comprized in others that 


are ſtill ſmaller. e 


Simple produces compound. The molecule 
forms the fibre, the fibre the veſſel, the veſſel the 
organ, the organ the body. 

The ſcale of nature then is conſtructed by 
paſſing from that which compoſes it, to that 
which is compoſed by it, from the leſs perfect to 
the greater. N 


But while we view it in this light, and in a 


very general manner, we are not to forget that 


our method of conception is not the rule of things. 
We are only to take a tranſient ſurvey of the ex- 
terior parts of Beings. 


CHAP. 


SAWS, 


AS 


CHAP. HI. 


A general view of the gradual progreſſion of Beings. 


1. J*ROM the immutability of ſpecies amidft 

4 the perpetual motion that reigns in the 
univerſe, is deduced the indiviſibility of the firſt 
principles of bodies: and the indiviſibility of theſe 
principles would demonſtrate the ſimplicity of 
their nature, if God had not power to render 


the highly compounded particles incapable of 
ſeparation. | 


The nature of elementary atoms, their forms, 
relative proportions, and the manner whereby 
they effe the formation of bodies, are branches 
of knowledge that ſurpaſs the reach of the human 
mind. SEES 

So that we cannot determine whether there are 
as many ſpecies of elements as of bodies; or 
whether the ſame elementary particles, variouſly 


combined, give birth to different compounded 
ſpecies. = 


We are likewiſe ignorant what it is that eſſen- 
tially diſtinguiſhes one body from every other; 


thoſe we call efential characters, are only the 


ultimate reſult of the firſt principles, 


O how intereſting would the ſight be, were we 


permitted to penetrate into theſe principles! A 


new world would diſcloſe itſelf to our view; na- 
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ture then become tranſparent, would no longer 
conceal her way from us: her laboratories and 
workſhops would then be thrown open. Here 
we ſhould ſee her collecting the principles of 
metals; there behold her preparing the colour of 
the roſe. Farther, we might trace her footſteps 
into the wonders of light and electricity. In other 

laces ſhould obſerve her ſketching the out-lines 


Fs 
of a plant or animal. Aſtoniſhed at the fight of 


this admirable work we ſhould never be weary of 
contemplating the infinite diverſity of preparations, 
combinations, and motions, by which it is inſen- 


ſibly brought to its perfection. 


Ve celeſtial ſpirits Who aſſiſted at the creation 
of our world, you enjoy theſe pleaſures! Being 
more favoured than us by the MASTER of na- 
ture, you penetrate into what eſcapes our no- 
tice, and ſee with what difficulty we creep from 
one truth to another, as we obſerve the efforts of 


an ape to imitate a man. 


2. Obſerve three principal kinds of compoſi- 
tions in terreſtrial bodies. 1. That of fluids. 
2. That of rude or un-orgamzed ſolids. g. That of 
organized ſolids. 


The firſt genus, which is the moſt ſimple, 
ſeems to conſiſt in a bare contact of homogenous 
er Fer which tend towards each other; but the 
leaſt force divides them. 


The ſecond, which is more compounded, is 


formed of the union of different particles into a 
ſolid maſs. e 


"Y 
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The third, ſtill more compounded, is formed 
of the intermixture of an infinite number of parts, 
ſome fluid, and others ſolid. 


'3. The ſmall reſiſtance which fluids make to 
the force that divides them, their inclination to 
a level, the quickneſs and eaſe wherewith the 
move, penetrate, and ſeparate ſolids, ſerve to indi- 
cate that they are of all bodies the moſt ſimple, 
ſubtle and active. 


Fire ſeems to be a fluid which unites theſe qua- 
lities in the moſt eminent degree. It is evident 
from a number of experiments, and particularly 
from thoſe made by electricity, that fire is a fluid 
diffuſed into all bodies, in various proportions. 
Sometimes it barely fills their pores; at others, 
is intimately united to their conſtituent parts, and 
compoles inflammatory matter. 


Air and water are likewiſe contained in the 
compoſition of a prodigious number of matters of 
different kinds. , Sometimes they ſeem to change 
their nature, and to undergo various transform- 
ations; but theſe transformations are only imagi- 
nary. They reſume their primitive ſlate, as ſoon 
as the cauſes which obſcured them ceaſe to act. 


4. Pure earth is the baſe or foundation in the 
compoſition of ſolids. The chymiſt meets with 
it in every body he analyſes. Being fixed and 
unalterable, it will reſiſt the moſt violent fire; 
and this immutability of elementary earth, by 
convincing us of the ſimplicity of its nature, ſhews 


likewiſe that it is the firſt ſtep of the ſcale of 
inactive ſolids, 
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From a mixture of pure earth with oils, ſul- 
phurs, ſalts, &c. proceed the various ſpecies of 
more or leſs compounded earths, which are the 


proper nouriſhment of one part of organized 
bodies. 


Bitumens and ſulphurs, which are chiefly 
formed of inflammable matter and earth, ſeem to 
lead us from pure earth to metallic ſubſtances, in 
which we diſcover the ſame eſſential principles, 
only differently combined. | 


The inalterability of gold from the moſt violent 
fire, its malleability, and prodigious ductility, 


_ equally prove the homogeneoulſneſs, extreme 


fineneſs, and ſtrict union of its parts. 
Other metals are ranged after gold, according 
to the order of their compoſition, or the ſtronger 


or weaker combination of their principles. Platina 


immediately follows gold: and ſilver that. Silver 


alſo reſiſts the action of fire; but is leſs malleable 


and ductile than gold, and diſſoluble by a much 
greater number of diſſolvents. 

Copper appears after ſilver, and has a great 
affinity to that metal. It is itfelf ſucceededÞby tin, 
lead, and iron. 


| Thoſe compounds which differ from metals 
only. by their not being malleable, bear a great 
reſemblance to them, and are called demz-metals. 


Such are antimony, biſmuth, /pelter. 


Vitriols, produced by, the union. of metallic 
particles. with a coagulated acid, ſeem to be the 
paſſage from metallic ſubſtances to /a/ts. ; 

| Salts, 
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Salts, which always affect determinate and con- 
ſtant figures, indicate thereby the invariableneſs 
and ſimplicity of their principles, whoſe funda- 
mentals are water andearth. _ | 9 5 

When they are diſſolved by water, or vola- 
tilized by air, they become one of the principal 
cauſes of the growth of vegetables, as they are 
of fermentations, whoſe effects are ſo various and 
extenſive. | 


The regularity and uniformity of the different 
kinds of cryſtallization, ſufhciently prove that 
they are to be attributed to falts, which being 
diflolved and conveyed by a liquid, and united 
to foreign matters, compoſe theſe pyramidal 
maſſes. _ 


Stones, whole ſpecies are ſo numerous, preſent 
us with maſſes of every form, colour, ſize, and 
conſiſtence, according to the diverſity of liquids, 
earth, ſulphur, metallic parts, ſalts, places, and 
other circumſtances which contributed to their 
formation. Ee 

Some of them are perfectly tranſparent; and 
theſe ſeem to be the moſt ſimple. Others are 
more or leſs opake, as their principles are more 
or leſs heterogeneous, or more or leſs mixed. 


5. The apparent organization of leaſed ſtones, 
or ſuch as are divided into layers, as flates, that 
of fibrous ſtones, or thoſe compoſed of filaments, 
as the amianthus, ſeem to conſtitute the paſſage 
from rough to organized ſolids. . 
We muſt however allow, that this tranſition is 
not ſo happily effected, as thoſe we obſerve in 
divers other claſſes of terreſtrial beings. — _ 


* 
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Organized ſolids are divided into two general 
claſſes; vegetable and animal. 

It is not eaſy to determine preciſely the dif. 
tinction between theſe two claſſes. We cannot 
clearly diſcern where the vegetable terminates, or 
the animal commences. 


Neither the greater or leſs degree of ſimplicity 
in organization, nor the method of production, 


nouriſhing, increaſing and multiplying, nor the 


locomotive faculty, ſufficiently enables us to diſ- 
tinguiſh between theſe two orders of beings. 


There are ſome animals whoſe ſtructure ap- 
pears as ſimple as that of plants. 


What the ſeed and germ are to the plant, the 
egg and embryo are to the animal. | 


The plant and animal increaſe in e pro- 


portion by an inſenſible expanſion occaſioned by 


nutrition. 

The matter received in both of them by inward 
ſuſception, is there ſubject to analogous A 
tions. One part ſerves as a clothing to the eſſence 
of the plant or animal; the reſt is evacuated. 


There is in plants. as well as animals a diſ- 
tinction of ſexes; and this diſtinction in them 
is followed by the ſame eſſential effects that 
accompany the latter. Several kinds of animals 
multiply by flips and ſprigs; and there are ſome, 
that, like plants, paſs their whole lives without 


changing their ſituation. 


If there is any one character, peculiar to the 
animal, it is that of being furniſhed with nerves. 


6. The 
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6. The plant which ſeems to occupy the loweſt 
place in the ſcale of vegetables, is a {mall unformed 
maſs in which the eye can only perceive a kind of 
marbling, without any diſtinet part. This plant is 
the truffle, the ſeeds of which are diſcovered by 
the microſcope. 


At a ſmall diſtance from theſe, is the nume- 
rous family of muſhrooms and agarics, which 
would be taken for different kinds of excreſ- 
cenſes, were it not that the eye, by the aſſiſt- 
ance of a glaſs, can diſcover flower and ſeeds in 
their folds or cavities. 


Lrverworts, equal in the number of their ſpe- 
cies to muſhrooms, nearly reſemble them. They 
cleave to the ſurface of ſtones, dry wood, trees, 
&c. ſometimes like brown ſpots, at others in pieces 
of a circular form, of a grey, or yellow colour, 
compoſed of ſmall ſhells or nobs, or notehed like 
fringe, lace, &c. The ſeeds are contained in ſmall 
capſules, inviſible to the naked eye, as are like- 
wile the flowers. 


Mofjes ſeem to be a ſpecies between the muſh- 
rooms and hverworts. They delight in ſhade and 
moiſture, and cling to various ſorts of bodies. The 
filaments which iſſue from them are often of a cot- 
ton- like nature, and bear flower and ſeeds. 


7. Plants are of three very diſtin& ſorts. 
The firſt, which are for the moſt part of a ſmall 
{rze, delicate conſtitution, inactive, and abounding 
in humours, live but a ſhort time; a year is com- 
monly the term of their life. 1 
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The ſecond, which are for the moſt part of a 
gigantic ſize, robuſt conſtitution, hard, and not ſo 


full of humours, live many ts and even for ſe- 15 
veral ages. 8 
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| The third bear a mean proportion between the 5 

6 firſt and ſecond. 1 

ht Herbs are the firſt, trees the ſecond, and fairubs 4 15 

0 the third. iT 

{lll Theſe three kinds which are ſpread over the K+ 
j face of the earth, live wee e therein; but 
| there exiſts in the different claſſes, an almoſt 

infinite diverſity of ſizes, forms, colours, and Ee | 

inclinations. £1 

They all in common paſs their lives in a ſtate of B+ 

immoveableneſs. Fixed to the earth by various Wo 

Torts of fibres, they derive their principal nouriſh- I 

ment from it; and with them to live is to expand 1 

themſelves. | © 1 


8. The roots, all, branches, 1 flowers, 


and fruits, comprize all that is moſt remarkable 
in the external parts of plants. 


The roots, by means of their different kinds of *: 
hinges, tuberoſs les, and ramfications, keep the E/ 
plant fixed to the earth, while their pores imbibe Hi 
an exceeding fine ſlime, which the water liquefies, 
and carries with it. 

From the root ſprings the ſtalk, to which the 54 
plant partly owes its ſtrength and beauty. Being 
ſometimes ſhaped like a pipe; it is fortified with Sie] 

knots ſkilfully diſpoſed. As it is ſometimes too 
weak to ſupport itſelf, it contrives means to twiſt 
itſelf about a ſolid prop, or to faſten to it by means 
of the little hands it is furniſhed with. . Other- 
wiſe it appears a ſtrong pillar, bears its 2 
ca 
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head aloft in the air, and braves the eſſorts of ſtorms 
and tempeſts. 


The branches ſhoot forth, like ſo many arms, 
from the trunk and ſtalk, on which they are diſtri- 
buted with great regularity. They are divided 
and ſub-divided into many ſmalls boughs, and the 
ſub-diviſions obſerve the ſame order as the prin- 
cipal diviſions. ü 


The leaves, that charming ornament of plants, 
are diſpoſed round the ſtalk and branches with the 
ſame eee Some are /ample, others com- 
pounded, or formed of various foliage. One ſort 
is plain; another indented. Some of them are 
very thin, others hard, ſoft, plump, ſmooth, rough, 
or hairy. 


The flowers, whoſe enamel 1s one of the prin- 
cipal beauties of nature, are not leſs diverſified than 
the leaves. Some have only a ſingle leaf, others 
ſeveral. Here it appears like a large veſſel open- 
ing itſelf gracefully; there it forms a groteſque 
* in imitation of a muzzle, head piece or cowl. 

arther ſtill, it is a butterfly, a ſtar, a crown, a ra- 
diant ſun. Some are diſperſed on the plant with- 
out any art; others compole noſegays, globes, 
tufts of feathers, garlands, pyramids. 

The greater part of them are furniſhed with one 
or more cups, ſometimes ſimple and plain, at others 
conſiſting of ſeveral pieces. | 


From the centre of the flower proceeds one or 


ſeveral little pillars, either ſmooth or channelled, 


rounded at top, or terminating in a point, called 
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Iicious fruit, which is rendered ſtill more agreeable 


8. 


piftils, which commonly encompaſs other ſmaller 
pillars called /flamima. Theſe carry on the upper 


part of them a ſort of ſmall bladders full of ex- 
ceeding fine powder, every grain of which, 


viewed through a microſcope, appears of a very 
regular figure, but varied, according to his ſpe- 
cies. In ſome they are ſmall, ſmooth globes ; in 
others, they are thick ſet with prickles like the 
covering of a cheſnut, and ſometimes they reſem- 


ble ſmall priſms, or ſome other regular body. 


But how ſhall we expreſs their fineneſs, the 


lively appearance, delicacy, and variety of ſhadow- 
ings, which accompany, in many ſpecies of 
flowers, the ſweetneſs and agreeableneſs of the 
perfume? 


The flowers are ſucceeded by the fruzts and 
ſeeds. Magnificent decoration ! precious riches, 
which repair the loſſes occaſioned to plants by the 


intemperateneſs of ſeaſons, and the neceſſities of 


men and other animals. 


All fruits and ſeeds have this in common, they 
encloſe under one or more coverings the germ of 


the future plants. Some have only ſuch cover- 
ings as immediately infold the germ, whoſe outſide 


is of the ſtrongeſt contexture ; and among theſe, 
there are ſome that are provided with wings, tufts, 


or plumes of feathers, by means of which they are 
_ conveyed in the air or water, by which they are 
tranſported and fown in different parts. Others 


are better clothed, being lodged in ſheaths or 


| Pods, encloſed in a kind of box, having one or 


more partitions. A third ſort, under a moſt de- 
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by its beautiful colour, contain a ſtone or kernel. 
Others are encloſed in ſhells which are either 
armed with prickles, abound with a bitter juice or 
adorned with fine hair. 

The outſide of fruits and ſeeds do not afford 
Jeſs variety than the leaves and flowers; there is 
hardly any figure whatever which they do not 
furniſh a repreſentation of. 


9. The inſide of plants is compoſed of four orders 
of veſſels, viz. the ligneous fibres, utriculi, or (tle 
bags, the proper vaſes, and the trachea or atr- 
Hels. 


The lgneous fibres are very ſmall channels de- 
polited according to the length of the plant, and 
conſiſt of little pipes placed near each other. 
Sometimes theſe veſlels are parallel, and at others 
are ſeparated, leaving between them intervals or 
oblong ſpaces. | 


Theſe ſpaces are filled by the wtriculz, a kind of 
membranous bladders, horizontally diſpoſed, and 
which communicate with each other. | 


The proper vaſes are a kind of ligneous fibres 


which principally differ from the reſt by their 


juice, which is of a deeper colour, or thicker. 


In the middle of them, or round a great number 
of ligneous fibres, are ſome veſſels which are not 
ſo narrow, compoſed. of a ſilvery elaſtic blade, 
tormed ſpirewiſe, like a ſpring ; . theſe are arteries. 
They ſeldom contain any thing but air. 


Theſe four orders of vellels, which are difperſed 
through all the parts of the vegetable, in proportion 
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to the funQions of each, compoſe, at leaſt in trees 
and ſhrubs, three principal beds, the bark, the 
ao, and the pith. 


The bark, or rind, which is the outer covering 


of plants, and is ſmooth, even, and ſhining in 
ſome, and rough, channelled, and hairy in others, 


is formed of the wideſt rr that are the leaſt 
preſſed together, and which admit within them the 
molt air. 


The wood, which 1s placed under the rind, has 
narrower and more contratted pipes, its utricles 
and this only has 
arteries. 


The pith, which is ſituated at the heart of the 
plant, is little more than a collection of utricles, 


Which are greater and more capacious than thoſe 


of the bark and wood. They diminiſh, and * 


up, as the plant advances in age. 


The ſimplicity of the organization of vegetables 
is the principal ſource of their different methods 
of multiplication. 5 


A plant puſhes out buds from all points of its 


ſurface, theſe buds themſelves are plants: being 
cut, and laid in the ground, they take root there, 


and become entire plants, like that of which they 


were before only a part. 


The ſmalleſt branch or leaf may give birth to 
ſuch a whole plant. 


Suckers taken from different plants, and in- 


grafted in the ſtalk or branches oi another plant, 
incorporate 
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incorporate themſelves with it, and being united 
thereto, form one organical body. 


10. The timorous ſenſitive plant flies the hand 
that approaches her ; ſhe cloſes herſelt again with 
the utmoſt ſpeed; and this motion bearing ſo 
great a reſemblance to that of animals, ſeems to 
conſtitute one of thoſe connections whereby the 
vegetable and animal kingdoms are united. 


A little above the ſenſitive, in a kind of calix, 
at the bottom of the water, is a ſmall body, exactly 
reſembling a flower. It draws back and entirely 
diſappears when I offer to touch it. It comes out 


of the calix, and opens itſelf on my retiring to a 


diſtance from it. 


While I was endeavouring in vain to account 
for this, I diſcovered by the fide of it another body 
of the ſame form, but larger, and not lodged in an 
encloſure. It was ſupported by a ſmall ſtalk, 
whoſe lower extremity joined to a plant, whilſt the 
other, inclining towards the ground, was divided 


into ſeveral little branches. 


I immediately believed it to be a paraſite plant; 
and in order to be more fully convinced of it, 1 
cut 1t in half between its two extremities. 

It ſoon ſprouted out again, and appeared the 
ſame as before. I ſtood awhile to conſider it. I 
ſaw the little branches move, and extend them- 
ſelves to ſeveral inches in length. They are ex- 


tremely fine, and ſpread themſelves on all ſides. 


A little worm came and touched one of theſe 
branches: it preſently twiſted itſelf about the 
worm, and by contracting itſelf, brought it to the 


upper 
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upper extremity of the ſtalk. There I perceived 
a {mall aperture, which enlarged itſelf in order to 
receive the worm. It was received into a lon 
cavity that encloſes the ſtalk : being there diſſolved 
and digeſted before my eyes; I afterwards ſaw the 
remainder go out again at the ſame opening. 
The next moment, this ſingular production ſe- 
parated itſelf from the plant, and began to walk. 
The branches after having performed the office 


of arms, are likewiſe employed by it inſtead of 


legs. 


After having made theſe obſervations, I could 
not help acknowledging, that what I took for a 
paraſite plant, was a real animal. 
view of the piece I had cut off from it, and per- 
_ ceived, to my ſurpriſe, that it had grown, and was 
become a compleat one like the other. 
But my ſurpriſe was greatly increaſed, when 
at the end of ſome weeks I found theſe animals 
were transformed 
trees. | | | 

From the trunk, which I knew to be the body 
of the animal, ſprung ſeveral branches on all ſides 
of it; from theſe branches, ſmaller ones ſprouted 
forth, and from thoſe, ſmaller ſtill. They all 
move different ways, and ſtretch out their branches, 
while the trunk continues fixed to a prop. This 


ſurpriſing aſſemblage forms only one entire body; 


and the nouriſhment it receives by one of its parts, 
is ſucceſſively communicated to all the reſt. In 
ſhort, this collection of bodies divides itſelf; each 
piece ſeparates itſelf from the others, and lives 


diſtinctly from them. 


Amazed at theſe wonders, I part one of theſe 


animals length-wiſe, about the muddle of the body, 


Lam 


I then took a 


into two ſmall very buſhy 


6-0-3 
1 am preſently in poſſeſſion of a monſter with two | 
heads. 1 N 

I repeat the operation a great many times on 
the ſame ſubject, and by this means 1 give birth 
to a hydra, more aſtoniſhing than that of Lerna. 

I part ſeveral of theſe animals tranſverſely, and 
lay the ſeparated pieces end to end. They graft 
or unite themſelves to each other, and compole 
only one entire animal. 


To this prodigy I find a new one ſucceed, I 
turn one of theſe inſects, as we do a glove, putting 
the outſide within, and vice verſa. He does not 
ſifſer the leaſt alteration from that: he lives, 
grows, and multiples. | 

Theſe animals which multiply by ſlips and 
ſhoots, that we engraft and turn inſide out, are 
polypus's. . pf | 

They are of very different ſpecies. Many of 
them never ſhift their place. Come divide them- 
ſelves length-wiſe, and thus make very pretty noſe- 
gays, whole flowers are in cluſters. Te 


11. There is a wonderful variety in the con- 
ſtrution of animal machines. There are ſome 


== whole number of parts is very ſmall ; others on 


the contrary, are very much compounded. In 
ſome there are only two or three pieces alike ; 
others exhibit to us a much greater number. In 
ſhort, the ſame parts are differently diſpoſed or 
combined in different machines. e 

The perfection of the machines in nature con- 
ſiſts, as in thoſe of art, in the number of parts, and 
diverſity of effects. That is accounted the moſt 
perfect, which with the ſmalleſt number of parts, 
produces the greateſt variety of eſſects. 
N | But 
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But there is, with reſpect to ourſelves, a con: 
ſiderable difference between the natural and arti. 
ficial machines; for whereas we may judge of 


theſe by an exact compariſon of their ſtrength and 


produce, we can only form our opinion of the 
others by their conſequences, 


After this manner we are enabled to judge of 
the perfettion of the human body, from the di- 
verſity and extent of the operations of man, rather 
than from an inſpection of his organs, of which 


we have only a partial view. And if corporeal 


perfection correſponds with ſpiritual, as there is 
reaſon to believe it does, man, as he is ſuperior to 
other animals by underſtanding, ſo he likewiſe is 
by organization. Whence we may infer, that 
thoſe animals, whoſe ſtructure moſt nearly re- 


ſembles that of men, ought to be conſidered as the 


molt elevated in the ſcale. 


12. Of all animals that are known to us, the 


polypus is one whoſe ſtructure ſeems to be the molt 
ſimple, and to come neareſt that of plants. This 
extraordinary animal ſeems to confi altogether 
of ſtomach. His body and arms are compoled of 
one and the ſame bowel, whoſe compoſition 1s per- 
fectly uniform. The beſt microſcopes only dil- 
cover in them an infinite number of ſmall grains, 
which are tinged with the nouriſhment the animal 
feeds upon? N 
Can theſe grains be ſo many utricles? Can 
they receive the aliment by immediate conduits, 
prepare it and tranſmit it to other veſſels appointed 
to convey it into the channels of circulation? Is 
there a circulation in the polypus ? . 
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The different kinds of veſſels which the firſt 


1 conjecture ſuppoſes, and which their fineneſs or 
© tranſparency may render inviſible to us, muſt be 


lodged in the thick part of the texture of the po- 
lypus. We are induced to think ſo from the 
experiment of turning it infide out, which gar. 


== effefted, does not cauſe any change in the vita 


functions. 


But of what ſervice can that property be to the 
polypus, which it cannot make uſe of without the 
aſſiſtance of man? I mean the operation of turning 
the inſide outwards. | 5 | 

I anſwer, that this property is one of the con- 
ſequences of an organization peculiarly neceſſary 
to the polypus. The Author of nature never in- 
tended to create an animal capable of being 
turned as we do a glove: but he defigned to form 


an animal whoſe r viſcera were lodged in 


the thickeſt part of the ſkin, and which had power 
in a certain degree to eſcape various accidents to 
which the nature of its life unavoidably expoſed 
it. Now, what naturally follows from this orga- 
nization is, the being enabled to endure this ſhift- 
ing without occaſioning its death. 


13. Thoſe animals whoſe ſtructure appears leſs 
ſimple than that of the polypus, multiply like him 
by ſlips. „ 


Theſe worms have a ſtomach, inteſtines, heart, 
arteries, veins, lungs, and organs of generation. 
If we look narrowly into the circulation of their 
blood, we ſhall perceive its continuance with the 
lame regularity in all thoſe parts which have been 
ſeparated from the reſt by cutting. | 

Theſe 


4.093 
Theſe worms bring us to treat of :n/eds. 


14. Here we are introduced into a kingdom of 
animals, the moſt extenſive and iverſifiel of any 
on the ſurface of the globe. That province of this 
vaſt empire which is ſeen on the ſurface of vege. 
tables, is ſufficient of itſelf to attract the . 
of a traveller, either from the prodigious number 
of its inhabitants, or the ſingularity and diverſity 
of their forms. | 


Theſe are pigmies, the greateſt part of which 
are fo minute, as not to be diſtinctly ſeen without 
the help of a microſcope. They bear the general 
name of Inſects, and this name was given to them 
on account of the znc/ons of various depths, by 
which the bodies of ſeveral of them are divided. 


The character which ſeems eſſentially to diſtin- 
guiſh inſets from other animals is, that they have 
no bones. The analogous youre with which ſome 
ſpecies of them are provided, are placed on the 
outſide of their bodies, whereas in other animals 
the bones are always on the inſide. 


Life, in inſects, does not reſult from a mechaniſm 

as compounded, as in the animals of a larger ſize. 

In them, the number of different kinds of organs 

is ſmaller: but ſome of theſe organs ſeem more 
multiplied, - 


_ Conſidered in their exterior form, inſetts may 
be divided into two claſſes. The firſt comprehends 
inſets improperly /o called, whoſe body is con- 
| tinued ; theſe bear the general name of worms. 
The ſecond claſs comprehends unſetts properly 
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ſo termed, whoſe body is divided by certain inci- 
ſions or contrattions. a 
In the greater part of inſects of this claſs, the 


inciſions {eparate the body into three principal 


parts, the head, the ſtomach, the belly : this di- 
viſion has a relation to that obſerved in one 
animals. Some of the inſects of the firſt claſs are 


Without legs: others are furniſhed with them. All 
the inſects of the ſecond claſs have legs; but ſome 
are winged, others not. 


There is ſuch a diverſity in inſects, that it may 


be queſtioned if there is not united in them eve 

variety to be met with throughout the animal 
= world. And what renders this variety ſtill more 
X ſurpriſing is, that it does not extend merely to 
che whole ſpecies, but likewiſe to individuals. The 


XX ſame inſet has at one time organs that are not to 
be found in him at another, 'The ſame individual 


. 7 which in his youth belonged to the firſt claſs, in 


a more advanced age takes up his rank in the 
ſecond. From thence ariſe the difficulties attending 


a proper diftribution of theſe little animals. 


115. The bodies of almoſt all inſets are formed 


of a collection of rings, ſet in each other, which 


by contracting or dilating, lengthening or ſhort- 


ening, contribute to all the motions of the 


animal. 


The kead, in many ſpecies changes its form in 
an inſtant. It contracts and dilates itſelf, lengthens 
and ſhortens, appears and diſappears, at the plea- 


WS ſure of the inſet. The flexibility of its folds en- 


ables it to make theſe motions, In other ſpecies, 


Wy the head is in one conſtant poſition, and bears a 


: greater 


5 


1 


greater reſemblance to that of the larger animals, 
5 the hardneſs of its covering, which is ſcaly. 


The mouth is ſometimes diſcovered to be 2 
ſimple circular aperture: but it is generally fur. 
niſhed with hooks, or a kind of pick-ax ; with 
zeeth, or two indented ſhells which they move 
horizontally ; with a trunk, a very compatt inſtru- 
ment, which ſerves to extract and hquety, and raiſe 


up alimentary juice; or with a ſting, which is an 
organ analogous to the trunk, and endued with Þ 


the ſame eſſential functions. ad 
Several ſpecies have two of thoſe inſtruments 

united in them, ſometimes the teeth and the trunk, 

and ſometimes the trunk and the fling. Many 


ſpecies of inſects are deprived of the uſe of ſight. | 


With them the feeling or ſome other ſenſe, ſup- 
plies the defect of eyes. 


The eyes of inſets are of two kinds; the Hool 
ones are always few in number; the rough com- 
monly amount to ſeveral thouſands, and are fixed 
on the ſides of the head, in the form of two 
ſemicircular maſſes. In both of them they are 
utterly immoveable; and their number compen- 
ſates in ſome meaſure the want of mobility: it 1s 
therefore leſs a mark of perfection than of imper- 
fection. Many ſpecies have at the ſame time two 
| ſmooth eyes and two rough ones. 


Hearing ſeems to be denied to inſeQs: at leal 
the exiſtence of this ſenſe in them is very 
doubtful. ; 


| The caſe is not the ſame with reſpe& to ſmell- 


ing. Divers inſects have it in an exquiſite manner, 
Pe | but 


EZ are covered, or encloſed in caſes. In many ſpecies 
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but the ſeat of it 1s not known. May it not be 


| ſituate in thoſe two moveable horns called the 


antennæ, whoſe uſe we are yet unacquainted with? 


The legs of inſects are cal) and membranous. 
Thoſe are moved by the aſſiſtance of divers arti- 
culations, while theſe, which are more pliable, 
are turned every way without difficulty. Theſe 
two ſorts of legs are often united in the ſame worm. 


Some of them have ſeveral hundred legs; but do 


not on that account walk faſter than ſuch as have 
only ſix. 


The wings, which are two or four in number, 
are ſometimes formed of a ſimple and more or leſs 
tranſparent gauze, and ſometimes covered with 
little ſcales differently figured; in ſome they are 
compoſed of feathers, as in birds, in others they 


the male is winged, and the female not. 


On the ſides or extremities of the body are little 


oval apertures, ſhaped like the ball of the eye, and 


ſuſceptible of the ſame motions. Theſe are ſo 
many mouths for the purpoſe of reſpiration. 


16. The interior part of inſects contains four 
principal viſcera; the ſpinal marrow, the inteſtinal 
bag, the heart and the tracheal arteries. 


A blackiſh thread, which is extended the whole 
length of the belly from the head to the hinder 


part, and knit together at certain diſtances, is the 
ſpinal marrow of inſets, or the principal trunk of 


the nerves. 
The #nots placed from one ſpace to another, 
ſeem ſo many particular brains, appointed to 


diſtribute 
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diſtribute the nervous ſtrings to the neighbouring 
parts, from the action of which the feeling and 
motion proceed. The firſt of theſe knots con. 
ſtitutes the brazn, properly ſo called. 

On the medullary thread is placed the 2nte/t:na! 
bag, which is equal to it in length. It is a long 
gut, in which are contained the e@/ophagus, the 
ſtomach, and inteſtines. | 

Along the back, and parallel to the inteſtinal 
bag, there runs a long and thin veſſel, in which may 
be perceived, through the ſkin of the inſect, al- 
ternate contractions and dilatations. This is the 
heart, or that part which performs the functions 
or. | I 
The arterial veſſels of inſects perfectly reſemble 
thoſe of plants. There is in every part of them 
the ſame {trutture, colour, elaſticity, deſtination, 


and diſperſion through the whole body. 
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17. Worms, whoſe bodies are lodged in a cru- 
taceous or ſtony pipe, ſeem to conſtitute the con- 
nection between inſects and ſhell-fiſh. 1 

There are notwithſtanding ſome ſhell animals, [= 
whoſe ſtructure with reſpe& to its ſimpliciy, JR 1 
ſeems to vie with that of the polypus. = 

Of this number is the pond mu/cle, wherein ve 
can diſcover neither ſpinal marrow, arteries, veins, 
nor lungs. | d 

Does the ſcale of nature branch out as it ad- 
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vances? May inſects and ſhell-fiſn be two pa- 

rallel branches of this great ſtem? May the MW - 

and the Iizard, which bear ſo near a reſemblance n 

to inſects, be a ramification of them? We are not |} 

able at preſent to anſwer theſe queſtions. nm 
Buch is the gradation between beings, that tle7 

often differ from each other by {lender ſhadowing Ws 
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ings; and ſuch is the narrowneſs of our capa- 
cities, that none but the plain and more ſtriking 
marks attract our notice. | 


18. The agreeable diverſity in the figures of 
ſhells, helps us to judge of the variety ſubſiſting 
in the organization of thoſe animals who are the 
inhabitants and architects of them. Some conſiſt 
of one entire piece; others of two or more. Some 
are formed in imitation of a trumpet, a /crew, a 
tiara, a dial. Others reſemble a helmet, a dlub, 
a ider, a comb. In this, it is a kind of fleſhy 
caſe; in another it is a ſhip, wherein the ſailor is 
at the ſame time rudder, maſt, and ſail. 


Animals that have ſhells, and inſects with ſcales, 
ſeem to have an affinity to each other by a com- 
mon character; both of them have their bones 
placed on the outſide. We may in effect conſider 
the ſhell as the bone of the animal which occu- 
pies it; ſince he brings it into the world with 
him, and adheres to it by different muſcles. 

But it is certain, moſt ſhells are formed of the 
ſtony juices, which tranſude from the pores of the 
animal. a 

The bones, as well as the ſhells of inſets, grow 
and are nouriſhed by veſſels which paſs through 
their ſubſtance. 1 


_ Shell-fiſh form two great families, that of the 
conche, or myers kind, whoſe ſhell is made up of 
two or ſeveral pieces; and that of nails, whoſe 
hell conſiſts of one ſingle piece, turned for the 
moſt part ſpirally. : : 

The ſtrutture of the firſt ſeems much more 
ſumple than that of the laſt. The conchæ have 
Vor. IV. 1 neither 
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neither head, horns, nor jaws; one'can only ob- 
ſerve in them air-vents, a mouth, an anus, and 
ſometimes a fort of foot. The greateſt part of 
Jnails, on the contrary, have a head, horns, eyes, 
ia mouth, an anus, and a foot. The round and 
fleſhy head is at the anterior and upper part of the 
animal. It contains a brain, compoſed of two 
| little globes, whoſe apparatus 1s of ſuch a move- $::: 
| able nature, that it is transferred from the hinder 1 
to the fore part at the pleaſure of the ſnail. The 4-4 
horns, which are two or four in number, placed | 
on the ſides of the head, are a kind of pipes, ſuſ- 
ceptible of various motions, and which the animal 
can draw into his head by the help of a muſcle, 
which the Grand Obſerver has ordained to per— 
form the functions of the chic nerve. In ſome 
ſpecies of ſnails the eyes are placed at the extre- 
mity of the horns, as at the end of the ſhank of a 
pair of ſpectacles. In others at the baſe, or to- 
wards the middle. They are black and brilliant, 
pretty much reſembling the form of a very ſmall 
onion. We can only diſcover their 7unzc, which 
is called the wvea; but they have the three hu- 5 
mours belonging to our eye. The mouth, which 
is commonly a {mall chink, like a furrow, is fur- 5 
niſhed in many ſpecies of them, with two cartila- I 
ginous jaws placed on each other, whole inequa- 
lities or clefts perform the office of zeeth, ſome 
ſpecies have real teeth, like thoſe of a ſea- dog, bs 
which are extremely ſmall. 1 
The ſhell-fiſh that have no jaws, have a fleſhy 1 85 
or muſcular pipe, which ſupplies the place of a 


ſnolit. c 


Snails are not provided with feet; but they have 
one foot of a particular make, which is nothing 
5 | | more 
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more than a collection of a great number of muſ- 
cles, whole motions imitate thoſe of the waves of 
the ſea. A pretty thin membrane lines the 1n- 
{ide of *the ſhell, and ſometimes the outſide. It is 
a kind of mantle, furniſhed with trachea or air— 


vents, which ſeparate the air from the water, at 


the origin of which are perceived little gz//s del- 
tined to the ſame uſes. "The heart, which is ſitua- 
ied near the ſurface of the body, has a ſenſible 
motion, whereby it raiſes and falls alternately. In 
the conchæ it is underneath the ſtomach. 


19. Animals with ſhells bear an affinity to 


fiſhes. MReptiles ſeem to take place between or 


next to them, being united to ſhelled animals by 
the lug, and to the fiſhes by the water-/erpent. 


In reptiles , animal perfection begins to increaſe 
in a {ſenſible manner. The number of their organs, 
their conformation and exerciſe, give them on this 
account, a greater analogy with the mechaniſm of 
thoſe ammals we eſteem the molt perfett. The 
organs of viſion, hearing, and circulation, fur- 
nth examples ſufficient to indicate this. This 
analogy is augmented in fiſhes. 


The ee! by its formation, and creeping fiſhes 
by their method of moving, connect fiſhes with 
the water-ſerpent.. | 


20, Filh like reptiles are for the moſt part co- 
vered with /cales, whoſe figure and rich colours 
help to make a diſtinction between the ſpecies. 


There is a great variety in the form of fiſhes. 
dome are long and flender; others are broad and 


E 2 ſhort, 
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ſhort. We ſee among them flat, cylindrical, tri. 
angular, ſquare, and circular ones. Some are armed 
with a great horn, Others wear a long /word, 
or a kind of /aw. A third fort are furniſhed with 
hi pes, through which they throw out the remain- 
der of the water they have ſwallowed. Wings 
are to birds of the ſame uſe as ins to filhes. Some 
have. two or three: others have a greater num- 
ber. The head of fiſhes, like that of reptiles, is 
joined cloſe to the body. The mouth, which 1s 
commonly furniſhed with two or more rows of 
teeth, 15 ſometimes placed on the back, as are the 
eyes. The /ungs which are formed of ſeveral 
blades or vaſcular leaves, are often"placed at the 
ſurface of the body. They are known by the 
name of gls. But let us avoid anatomical de- 
ſcriptions, which would carry us too far. We 
{hall now confine ourſelves to ſome of the princi- 
pal varieties, and to the ſources of thoſe relations 
that are more ſtriking. 


21. I ſee the flying fiſh dart itſelf into the air 
from the bottom of the water, having fins reſemb- 
ling the wings of a bat. Herein it has an affinity to 
birds. But I ſee a great animal advancing to- 
wards the ſea-ſhore, having a head and fore-part 
like a hon, and the hind-part reſembling that of a 


| fiſh. It has no ſcales: and is borne on two paws 
that have toes with fins to them. Tis called the 


fea-hon. He is followed by the /ea-calf, and the 
. or ſca-horſe, and by all in general 
of the cetaceous kind. The crocodile and tortoiſe 
preſent themſelves to my view in their turn; and 


1 now find myſelf among quadrupeds. Without 


preſuming to account for the ways of nature, we 


will at preſent place birds between fiſhes and four. 
footed 
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ooted animals. In this order aquatic birds are 
ranged immediately under the flying fiſh. Am- 

hibious birds, or ſuch as live both on land and 
in the water, will occupy the ſcale next in courle, 
and by this means open a communication between 
the terreſtrial, acquatic, and aerial regions. 


To this new manſion there 1s added a new de- 
coration. To ſcales ſucceed feathers, which are 
cloſer compacted and more varied: a bill takes 
place of teeth: wings and feet are to them in- 
tead of fins: lungs formed within, and a dif- 
ferent ſtructure, cauſe the gills to diſappear; a 
melodious ſong follows a profound ſilence. Be- 
tween the cormorant and /wallow, the partridge 
and vulture, the humming bird and oſtrich, the 
ow! and peacock, the raven and nightingale, 


what a ſurpriſing variety is there of ſtructure, 
proportion, colour, and ſong ! | 


22. Hairy birds having projecting ears, a mouth 
furniſhed with teeth, and whoſe body is carried 
on four paus armed with claws, are they birds in 
reality? Are quadrupeds, that fly by the aſſiſtance 
of | membranous wings, really ſuch ? The bat 
and {ying-/quirrelare theſe ſtrange animals, which 
are ſo proper for eſtabliſhing the gradation that 
ſubſiſts between all the productions of nature. The 
oſtrich with the feet of a goat, which rather runs 


than flies, ſeems to be another link which unites 


birds to quadrupeds. 


The claſs of quadrupeds is not inferior in va- 
riety to that of birds. Theſe are two perſpeQtives 


of a different taſte, but which have ſome analogous 


points of view. Carnivorous quadrupeds an{wer 
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ſhort. We ſee among them flat, cylindrical, tri. 


angular, ſquare, and circular ones. Some are armed 
with a great Horn. Others wear a long /word, 


or a kind of /aw. A third fort are furniſhed with 


fei hes, through which they throw out the remain- 
der of the water they have ſwallowed. Wings 
are to birds of the ſame uſe as fins to fiſlies. Some 


have two or three: others have a greater num- 


ber. The head of fiſhes, like that of reptiles, is 


joined cloſe to the body. The mouth, which is 


commonly turniſhed with two or more rows of 


teeth, is ſometimes placed on the back, as are the 
eyes. The /ungs which are formed of ſeveral 
blades or vaſcular leaves, are. often'placed at the 
ſurface of the body. They are known by the 


name of gulls. But let us avoid anatomical de- 


ſcriptions, which would carry us too far. We 
{ſhall now confine ourſelves to ſome of the princi— 
pal varieties, and to the ſources of thoſe relations 


that are more ſtriking. 


21. I ſee the flying fiſh dart itſelf into the air 


from the bottom of the water, having fins reſemb- 


ling the wings of a bat. Herein it has an affinity to 


birds. But I ſee a great animal advancing to- 


wards the ſea-ſhore, having a head and fore-part 
like a lion, and the hind-part reſembling that of a 
fiſh. It has no ſcales: and is borne on two paws 
that have toes with fins to them. Tis called the 


fea-hon. He is followed by the /ea-calf, and the 


hippopotamus or ſea-horſe, and by all in general 
of the cetaceous kind. The crocodile and tortoiſe 
preſent themſelves to my view in their turn ; and 
I now find myſelf among quadrupeds. Without 
preſuming to account for the ways of nature, we 


will at preſent place birds between fiſhes and four. 
5 footed 
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Footed animals. In this order aquatzc birds are 
ranged immediately under the flying fiſh. Am- 

hibious birds, or fuch as live both on land and 
in the water, will occupy the ſcale next in courſe, 
and by this means open a communication between 
the terreſtrial, acquatic, and aërial regions. 


To this new manſion there is added a new de- 
coration. To ſcales ſucceed feathers, which are 


_ cloſer compatted and more varied: a bill takes 


place of teeth: wings and feet are to them in- 
ſtead of fins: lungs formed within, and a dif- 
ferent ſtructure, cauſe the pills to diſappear; a 


melodious ſong follows a profound ſilence. Be- 
tween the cormorant and /wallow, the partridge 


and vulture, the humming bird and oftrich, the 
owl! and peacock, the raven and nghtingale, 
what a ſurpriſing variety is there of ſtructure, 
proportion, colcur, and ſong ! a 


22, Hairy birds having projecting ears, a mouth 
furniſhed with teeth, and whoſe body is carried 
on tour paws armed with claws, ate they birds in 
reality? Are quadrupeds, that fly by the affiſtance 
of 1 membranous wings, really ſuch ? The bat 
and fying-/quirrelare theſe ſtrange animals, which 
are 10 proper for eſtabliſhing the gradation that 
ſubſiſts between all the r e of nature. The 
oſtrich with the feet of a goat, which rather runs 


than flies, ſeems to be another link which unites 
birds to quadrupeds. er inn 


The claſs of quadrupeds is not inferior in va- 
riety to that of birds. Theſe are two perſpectives 
of a different taſte, but which have ſome analogous 
points of view. Carnivorous quadrupeds anſwer 


* | to 
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to birds of prey, Quadrupeds that live on herbs 
or ſeeds, anſwer to birds that feed on the ſame 
kind of aliment. The /creech-owl among birds is 


the fame as the cat among four-feoted animals. 


The beaver ſeems anſwerable to the duct. Quad. 


rupeds may be divided into two principal claſſes. 
The fiſt comprehends quadrupeds with a ſolid 


foot. The ſecond comprizes quadrupeds whoſe 
fect are furmſhed with claws or toes. Amongſt 
juadrupeds of the firſt claſs, from the ſtag to the 
hog, end thoſe of the ſecond, from the lion to the 
mouſe, wiat a diverſity of models, ſizes, and mo- 


tions, do we obſerve! 


By what degrees does nature raiſe herſelf up to 
man ? | 


How will ſhe reRiſy this head that is always in. 


clined towards the earth? How change theſe paws 


into flexible arms? What method will ſhe make 


uſe of to transform theſe crooked feet into ſupple 
and ſkilful hands ? Or how will ſhe widen and 


extend this contratted ſtomach ? In what manner 


will ſhe place the breaſts, and give them a round- 
neſs ſuitable to them ? 


The ape is this rough draught of man: this rude 
ſketch ; an imperfect repreſentation, which never- 


theleſs bears a reſemblance to him, and is the laſt 
creature that ſerves to diſplay the admirable pro- 


grellion of the works of God! 


E HAP. IV. 


Contiuuation of the gradual Progreſſion of Bangs. 


'$ HE relations which the plant bears to 

1 thoſe beings that ſurround it, and from 
whence it derives its ſubſiſtence, are purely COr- 
porcal, or comprehended entirely | within the 
{ſphere of the properties of bodies. The animal, 
which is more excellent, is allied to nature by 
other connections, and by ſuch as are of a more 
exalted kind. Like the plant, it vegetates: like 
her, it receives that nouriſhment from without, 
which promotes the growth of it; and, like her, 
it multiplies. But to thoſe different actions, are 
ſuperadded ling, or the perception of what 
paſſes within him. This ſenſe of feeling is con- 
nected with ſeveral others, which are produced 
various ways; and they are all accompanied 
either with plea/ure or pain. 

Agreeabte ſenſations inform the animal of the 
relations which certain bodies have to its preſer-« 
vation or welfare: d:/agreeable or painful ſenſa- 
tions advertiſe him of qualities which are burtful. 
He is then the centre to which divers objects are 
directed: he draws near ſome, and keeps at a diſ- 
tance from others. The nerves, or that cluſter of 
{mall fibres which extend themſelves from the brain 
to all parts, like ſmall cords, conſtitute the imme- 
diate organ of teeling. 
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2. Does ſpiritual perfection always anſwer to 
corporeal in animals? If this be true, how comes 
it to paſs, that the ſimple 9/7:c/ appears inferior 
in point of underſtanding to the lion pi/mare, 


which is placed fo much beneath it in reſpett to 
ſtructure ? _ | | 


Let us not miſtake. The marks of underſtand- 
ing exhibited to us in ſome inſets are ſurpriſing, 
inaſmuch as we do not expett to meet with them 
in thoſe animals we ſcarce think capable of feel. 
ing. Our imagination is warmed, and we aſcribe 
to thoſe inſets more genius than they really have. 


On the contrary, we form high expettations 
from larger animals; ſo that we are very apt to 
degrade them, as ſoon as we perceive they fall 
beneath the idea we entertained of them. There 
are ſome however, whoſe mind does not diſplay 
it{e]f by ſtriking marks, but by a great number of 
leſs ſenſible ones, which, being united, form a 
degree of underſtanding ſuperior to that of the 
_ moſt induſtrious inſeR. uch, without doubt, 
would appear to be the caſe of the oftrich, were 
ſhe better obſerved. We reproach her, with in- 
difference towards her eggs. It is affirmed, that 
ſhe leaves the care of hatching them to the ſun. 
This reproach 1s turned into a commendation, 
with regard to the oſtriches of Senegal, ſince an 
exact obſerver has beſtowed on them the atten- 
tion they require. In theſe ſcorching chmates, 
the ſun ſufficiently heats in the day-time, an 
oltrich's eggs that are hid in the ſand. The warmth 
of the mother would be then unneceſlary, or 
even hurtful to them: ſhe would keep the fun 
from them, whoſe rays are more active and effi- 

as cacious. 
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cacious. But the nights in Senegal are very 
cool: and the eggs would be in danger of growing 
cold. Then the mother never fails to procure 
them heat, by ſitting upon them during that time. 


At the Cape of Good-Hope, where it is not 
ſo hot as at Senegal, the oſtrich fits night and 
day, like other birds. The young ones peck in a 
few hours after they are hatched ; but they are 
not able to walk till ſeveral days afterwards : the 
dam takes care to place near them ſuch food as 1s 
proper for them. 


Laſtly, it is to be remarked, that there is a 
kind of ſociety among large animals. Their 
memory retains faithfully a certain number of 
ſigns and ſounds. Their ſoul is affected by a 
variety of perceptions: ſight and hearing alone 
furniſh an abundant {ource to them. Inſects 
afford us but very imperfect images of this. 
The /0n prſmire is ignorant of every thing but 
the ſnare he has laid, and the prey he expects 
in conſequence of it. His eyes, which are 
motionleſs and unmeaning, differ widely from 
ours; nor is he affected by any found. 


3. Thoſe are undoubtedly the moſt perfect ani- 
mals, whoſe ſphere of underſtanding extends to the 
greateſt number of objects. Theſe are various in 
their operations, can ſhift about, and compaſs their 
ends by different ways. 

The polypus only knows how to lengthen and 
contract his arms. The /þ:der ſpreads a net with 
a geometrical regularity. The falcon and dag 

5 purſue 
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purſue their prey with ſagacity. The ape pre- 


{umes to imitate man. 


Has God created as many ſpecies of ſouls as of 
animals? Or 1s there only one ſpecies of ſoul in 
animals, differently modified according to the di- 
verſity of organization? This queſtion is abſo- 
lutely impenetrable by us. All we can ſay con- 
cerning it, is this: if GoD, who has always acted 
by the moſt ſimple means, has thought proper to 
vary the ſpiritual perfection of animals merely by 
organization, his WISDOM has ſo ordained it. 


4. At the ſummit of the ſcale of our globe 
is placed man, the maſter- piece of the earthly 
creation. 


Not to dwell on the excellent conſtruction of 
his body, let us conſider man as an intelligent be- 


ing. Man is endued with reaſon: he has ideas; 
be compares theſe ideas together; judges of their 


relations or oppoſitions; and acts in conſequence 
of this judgment. He alone, of all animals, 


enjoys the gift of HHeech; he clothes his ideas 
with ſuch ſigns as he thinks proper; and by this 


admirable prerogative he forms a connection be- 
tween them, which renders his imagination and 


memory an ineſtimable fund of knowledge. By 


this means man communicates his n and 
brings all his faculties to a ſtate of perfection: by 


this he attains to all arts and ſciences : and by 
means of this, all nature is ſubject to him. | 


Sometimes, with a ſtrong and harmonious 
voice, he celebrates, in a poem, the virtues of a 


hero. At others, by a ſtroke of the pencil, he 
changes 


. 
8. 
> : 
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changes a dull canvas into a charming perſpettive. 
Here we lee him, with the chiſſel and graver in 
his hand, animating the marble, and giving life 
to braſs. There, with the plummet and ſquare, 
erefting a magnificent palace. Now we behold 
} him, by a microſcope of his own invention, diſ- 
covering new worlds amidſt inviſible atoms, or 
penetrating the ſecret exerciſe and motion of a 
particular organ. At other times, by changing 
this microſcope into a teleſcope, he pierces into 
the heavens, and contemplates Saturn and his 
moons. Returning home, he preſcribes laws to 
the celeſtial bodies, deſcribes their paths, mea- 
ſures the earth, and weighs the fun. Aſterwards 
he dives into the nature of beings, examines their 
relations, and the admirable harmony reſulting 
from them, and by an attentive view of their 
various perfections, he fees an immenſe cham 


formed, comprehending the whole. 
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In another ſtation, man is occupied in ſuch arts 
as contiibute to the ſupply of his neceſſities, or 
conveniences. His reaſon condeſcends to every 
thing. The earth, cultivated by his care, teems 
every year with new produttions. Hemp and 
=K- fax diveſt themſelves of their bark to furniſh him 
== with clothing. The ſheep abandons for his uſe 
his rich fleece, and the ſilk-worm ſpins for him 
ber precious woot. The yielding metal is mould- 
e in his hands. The ſtone ſoſtens in his fingers. 
FE The largeſt and ſtrongeſt trees fall at his feet, and 
—_— receive from him a new being. All the animals 
“are ſubjett to his laws; even the fierceſt of them 
inſult not his crown with impunity. He makes 
fome ſerve for food; others he harneſſes to his 
chariot; and others he condemns to till his lands. 


E 6 . Many 
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Many of them he appoints to be his porters, hun- 
ters, guards, and muſicians, In ſhort, man plows 
his adventurous way acroſs the vaſt ocean, and b 

navigation unites the two extremities of the globe, 


5. The EXCELLENCE of human reaſon ſhines 
likewiſe with a new luſtre, from the eſtabliſhment 
of /octeties. In them, virtue, honour, fear, and 
intereſt, variouſly employed or combined, prove 
the ſource of peace, happineſs, and order. All 
the individuals, being mutually interwoven toge- 
ther, move 1n a regular and harmonious manner, 
Under the ſanction of the laws, the king, prince, 
and magiſtrate, by exerciſing a lawful authority, 
promote virtue, ſuppreſs vice, and ſpread around 
them the happieſt effects of their adminiſtration. 
In ſociety, as in a pure and fertile climate, talents 
of different kinds ſpring up and unfold themſelves. 
From that, the mechanical and hberal arts flouriſh. 
_ Laſtly, ſociety perfetts friendſhip, that faithful 


in our ſufferings, and gives a reliſh to our pleaſures, 


6. The laſt mark of the greatneſs of man, 
and of his high exaltation above other animals, 
is the commerce he has with his CREATOR 
by regen. . 8 
Wrapped in the thickeſt darkneſs, the reſt of 
the animal creation are ignorant of the HAND 
that formed them. They enjoy an exiſtence, 
but cannot trace the AUTHOR of life. Man 
alone ſoars to Go p the PRINCIPLE, and proſtrate 
at the foot of the throne of the ALMIGHTY, 
adores with the profoundeſt veneration, and 1 

e 5 e 


companion of life, which adminiſters conſolation 
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the moſt lively gratitude, the IN EFF ABLE Goop- 
NESS that created him. 1 

In conſequence of thoſe eminent faculties 
wherewith man is enriched, GoD condeſcends to 
reveal himſelf to him, and to lead him as it were 
by the hand in the paths of happineſs. The va- 
rious laws he has received from the SUPREME 
WiIspouM, are ſo many lights placed at proper 
diſtances on his road, to guide him from time to 
eternity. 

Enlightened by this CELESTIAL GUIDE, man 
advances in the glorious race that is ſet before 
him, and ſeizes the crown of life, and adorns with 
it his immortal brow. 1 | 


7. Such is man in the higheſt degree of earthly. 
erfettion. But mankind have their gradations, 
as well as the other productions of our globe. 
There is a prodigious number of continued links 
between the molt perfect man and the ape. 


If you take a ſurvey of all nations of the earth ; 
if you conſider the inhabitants of the ſame king- 
dom, province, city, or town; nay, do but exa- 
mine with attention the members of the ſame 
family, and you will imagine you ſee as many 
ſpecies of men as you diſcern individuals. | 


To the Lapland dwarf, let the giant of Mada- 
gaſcar ſucceed. Let the flat-faced African, with 
his black complex1on and woolly hair, give place 
to the European, whoſe regular features are ſet 
oft by the whiteneſs of his complexion and beauty 
of his hair. To the filthineſs of a Hottentot, op- 
pole the neatneſs of a Dutchman. From the cruel 
Anthropophagite paſs to the humane Frenchman. 


Place 


— 


. 
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Place the ſtupid Huron oppoſite the profound 
Engliſhman. Aſcend from the Scotch peaſant to 
the great NEWTON. Deſcend from the harmony 


of HANDEL to the ruſtic ſongs of the ſhepherd. 


Put in the ſame ſcale the lockſmith conſtrutting a 


jack, and VAUCANSON forming his automatons, 
| Reckon up the number of ſteps from the ſmith 


that cauſes the anvil to groan, to REAUMUR 
anatomizing fire. 


Do theſe varieties ariſe from any real difference 


there is between human ſouls, independently on 


the organization of the body? 
We ſhall not think ſo, if we pay a due attention 


to health and ſickneſs, to conſtitution and manner 


of living, to climate, and education, 


You may perceive what a multitude of conſe- - 


quences a mathematician derives from a very 
{imple principle: place this fame principle in the 
hands of a man of the lower claſs, it will remain 
barren, and not be productive of the ſmalleſt 
truth. | [LED 

May not the number of juſt conſequences which 
difterent minds deduce from the ſame principle, 
ferve as a foundation for conſtructing a pſych- 
ometer upon ; and may we not preſume that one 
time or other we ſhall be enabled to meaſure ſpirits 
as we now do bodies? 


But the ſcale of the creation does not terminate 
at man. Another univerſe commences there, 
whoſe extent, perhaps, compared to that of this, 
is as the ſpace of the ſolar vortex to the capacity of 


aA nut. 


There ſhine the CELESTIAL HIERARCHIES, 
like glittering STARS, | 
There 
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There from all parts the angels, archangels, 
fraphim, cherubum, thrones, virtues, inciha- 
lives, domimons, powers, caſt forth their radiant 
beams. | 

In the centre of theſe augu/t ſpheres, ſhines 
glorioully the SUN OF RIGHTEOUSNESS, the 
EST above, whence all the other ars borrow 
their light and ſplendor. ; 

Ye planetary worlds | celeſtial hierarchies ] you 
fink into annihilation in the preſence of the LORD: 
your ext/tence is by HIM: HE IS THAT HE IS: 
11k alone poſſeſſes the plenitude of being: you enjoy 
but the reflection of it. Your perkections are 
ſtreams; the INFINITELY PERFECT BEING 
is an ocean, an abyſs, which the cherubun preſume 
not to look into. | 


If we enjoy a very ſenſible pleaſure on ſeeing 
collected, in one place, the principal productions 
of nature, how great muſt the ex ſtaſy of celeſtial 
{pirits be, when they ſurvey thoſe worlds which 
God has thick ſown in the vaſt expanſe, and 
when they contemplate the immenſity of his 
works! 

O! the delightful employment thoſe ſaberior 


zntel{1gences are exerciſed in, when they compare 


ile different economies of theſe worlds, and weigh 
nin the balance of reaſon each of theſe globes ! 


But all cele/tzal intelligence, doubtleſs enjoy not 


= theſe advantages in the ſame degree. There may 


be ſome perh#ps to whom is granted the know- 


ledge of one world only: others may know ſe- 
ez veral: others a much greater number. | ; 
= How immenſe mult that MiN D be, which be- 
= olds with a ſingle glance the ſum of all beings, 
and which by fathoming the Hhirits of all orbs, 


diſcerns 
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_ will know even as you are known. 


1 


diſcerns in an inſtant, and without confuſion, the 


reſult of all the ideas that have, do now, and will 
hereafter occupy them! 

Ye inhabitants of the earth, who have received 
reaſon ſufficient to convince you of the exiſtence 


_ of theſe worlds, will you for ever be denied en. 
trance into them? Will the INFINITELY GOOD 
BEING, who ſhews them to you at a diſtance, 


always refuſe you admittance into them? No; 


ſince you are called to reſide ere long among 


celęſtial hierarchies, you will like them fly from 


planet to planet: you will eternally advance from 
perfection to perfection, and every inſtant of your 


duration will be diſtinguiſhed by the acquiſition of 
farther degrees of knowledge. Whatever has 
been with-held from your terreſtrial perfection, 
you will obtain under this ceconomy of glory: you 

Man is ſown corruptible, he will riſe incorrup- 
tible and glorious: theſe are the words of the 


apoſtle and philoſopher : the covering of the ſeed 


eriſhes; the germ ſubſiſts, and aſſures man of 
Immortality. _ 

Man therefore is not in himſelf what he appears 
to be. What we diſcover of him here below 1s 


only the groſs foldage under which he crawls on 
the earth, and which he muſt ſhortly caſt off. 


The brain is a ſmall organical machine, del- 
tined to receive the impreſſions made on the dit- 
ferent parts of the body, and to trariſmit them to 


the ſoul. It is by means of this that the ſoul acts 


on various points of the body, and adheres to 


The extremities of all the nerves, radiate to 


the ſeat of the ſoul; it is in ſome meaſure the 


centre 
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contre of this admirable collection, the threads of 
which are ſo numerous, fine, delicate, and full of 
motion. | 

But the nerves are not ſtretched like the 
ſtrings of an inſtrument of muſic. Animals that 
are entirely glutinous, are notwithſtanding very 
{enſible. | 

We then admit there is a fluid in the nerves, 
whoſe ſubtilty prevents our ſeeing it; and which 
ſerves both for the propagation of ſenſible impreſ- 
lions, and muſcular motion. 

The inſtantaneouſneſs of this propagation, and 
ſome other phenomena, indicate that there 1s a 
certain analogy between the nervous fluid and fire 


or light. | 
We know that all bodies are impregnated by 
fire. It abounds in aliment, It is extracted from 
it by the brain, from whence it paſſes into the 
nerves. 

The ſeat of the ſoul, the immediate organ of 
feeling and thought, can be no other than a com- 


poſition of this vital fire. The brain which we ſee 


and feel, muſt therefore only be the caſe or cover- 
ing of the ethereal machine, which conſtitutes the 
real ſeat of the ſoul. | 
It may indeed be the germ of that /þ:ritual and 
glorious body, which REVELATION oppoſes to 
the anzmal and vile. „ ke 
The reſurrection, then, will only conſiſt in a 


rodigioully rapid unfolding of this germ, which 
es bid in the . 5 i ons 


Theſe ſenſes are the foundation of thoſe rela- 
tions which the animal body bears to terreſtrial 
bodies, The ſeat of the ſoul, or the little ethe- 
real machine that conſtitutes it, has parts cor- 


reſponding 
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reſponding with the groſſer ſenſes, fince it recewes 
motions from thence, and tranſmits them to the 
foul. Theſe parts, by the opening of the germ, 
will acquire a degree of perfection incompatible 
with the preſent ſtate of man. But this germ may 
likewiſe contain within it new,, which will 
diſcloſe themſelves at the fame inſtant, and by 
multiplying in an almoſt infinite degree the re- 
lations of man to the umverſe, will aggrandize his 
ſphere, and render it equal to that of /uperior 
intelligence. | | 
An organized body, formed of elements ana- 
logous to thoſe of light, will, we may reaſonably 
ſuppoſe, ſtand in need of no repair. The /prritual 
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happineſs. 


| body will preſerve itſelf by the mere energy of its 
mechaniſm. | 
| And if light or æther do not gravitate at all, : 
TS man in a g/orrfred ſtate will be enabled to tran- |: 
| ſport himſelf at pleaſure into every point of ſpace, |? - 
| and will fly from planet to planet, with the {wift- 2 R 
neſs of lightning. . 4 K 
The ſenſes, as they will then be brought into t 
ſubjection to the foul, will no longer rule over 1 
her. Separated for ever from eh and blood, 6 
there will remain in her none of thoſe earthly af, 2 
fections which reſulted from them, Tranſported 8 t 
into the regions of light, the human underſtanding i 
will preſent no ideas to the will but thoſe of the I WE 

higheſt good. It will then have no other than 

lawful deſires, and God will be their conſtant and J 
ultimate end. It will love him from gratitude; m 
fear him from a principle of love; and will adore 0 
him as the SUPREMELY AMIABLE BEIN, t! 
and as the Eternal Source of life, perfection, and * 
ce 


CHAP. 


CHAP. V. 


, the various relations of terreſtrial Beings. 


+ E have ſeen, that all is relation in the 
EI univerſe, but we have only hitherto 
taken a diſtant view of this fruitful truth. We 
may now approach nearer to it, and beſtow our 
attention on the molt intereſting particulars. 


The union of ſouls to organized bodies, is the 
ſource of the molt abundant and moſt wonderful 
harmony that exiſts iu nature. A ſubſtance with- 
out extenſion, ſolidity, and form, is united to an 
extended, ſolid, and formed ſubſtance. A ſub- 
ſtance that thinks, and which has a principle of 
action in it, is united to a ſubſtance void of thought 
and purely paſſive. From this ſurpriſing con- 
nection there ſprings a reciprocal commerce be- 
tween the two ſubſtances: a kind of action and 
re-attion, which conſtitutes the life of organized 
animated beings. The nerves, being variouſly _ 
EE 2gitated by objects, communicate their motions to 
EE tbe brain, and to theſe impulſes the perceptions 
nin the ſoul correſpond, which are totally diſtinct 
from the cauſe that occaſions them. 


be rays which proceed from an object ſtrike 
my optic nerve, I have a 5 that points 
out to me the preſence of the object. They affect 


this nerve in a violent manner: I have a en ſütion 
which I expreſs by the term of barn. -* h 
T) be diverſity of %s by which the ſoul re- 
aeeies the impreſſion of objects, produces a dis 
verſit, in her perceptions and ſenſations. The 
$52 lentiments 
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ſentiments occaſioned by the motion of the nerves 
ok ſight, differ abſolutely from thoſe that are pro- 
duced by that of the nerves of hearing. The 
ſenſe of feeling has no likeneſs to that of taſte, 
Theſe are different modifications of the foul, which 
correſpond to different qualities of the objects. 

But how can the nerves, which do not ſeem 
ſuſceptible of a greater or leſs degree of bulk, 


length, compoſition, or tenſion, or of quicker or 
ower vibrations, occaſion in the ſoul fuch a pro- 


digious variety of perceptions as we experience? 


Is there ſuch a relation between the foul and the 
machine to which it is united, as for certain per. 
ceptions to correſpond continually with the nerves 
of a determinate ſize, ſtructure, and tenſion? Are 
there nerves appropriated to different corpuſcles, 
to the impreſſion whereof various perceptions are 
attached j Are the pyramidial form of the paprl'z 
of the taſte and feeling, the winding cavities of 
the ear, the different refrangibihties of the rays of 
light, ſo many proofs of the truth of this? Be 
that as it may, we are ſufficiently convinced that 
the ſame ſenſible fibre is not liable at one and 
the ſame time to a multitude of different imprel- 
ſons. But this fibre is not only deſtined to tranl- 


mit to the ſoul the impreſſion of the object; it 
muſt alſo preſerve the remembrance of it; for a 


thouſand inſtances prove that the memory is con- 


nedcted with the brain: how then can it be ima- 


gined that the ſame fibre ſhould at once retain a 
multitude of different determinations? Nay, how 


can two ſuch different ſubſtances as the foul and 
body act reciprocally on each other? At this quel- 


tion let us humbly caſt our eyes downwards, and 
acknowledge this is one of the great myſterics of 


the creation, which we are not permitted to be 
ts , acquainted 


2 
cs 
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acquainted with. The various attempts that have 
been made by the moſt profound philoſophers, to 
explain it, are ſo many monuments raiſed to con- 


vince us both of the extent and weakneſs of the 
human mind. | 


2. The ſoul, being modified by impreſſions 
more or leſs ſtrong, re-afts in her turn on the 
nervous ſyſtem, maintains the motions there, and 
renders them more attive or durable. From thence 
ariſe the paſſrons, thole ſecret inclinations, thoſe 
reſtleſs appetites, which deſtroy the equilibrium 
of the ſoul, and impel her towards certain objects. 
Theſe are admirable inſtruments ſet to work by the 
wiſe AUTHOR of our nature; which, like favour— 
able winds, cauſe the animated machines to float 
on the ocean of ſenſible objects! 

The re- action of the ſoul on the nervous ſyſtem, 
ſeems allo to be the principal ſource of divers ſen- 
ſations we experience, ſeveral of which come 
under the denomination of zn/{:nct or moral ſenſe. 


Objects do not ſtrike immediately on the ſoul. 
She only receives impreſſions by interpoſed me- 
diums. The ſenſes are the mediums. The action 
of objects, then is modified by them in a determi- 
nate relation to nature, or to the conſtitution of 


Wy cach medium. The aptneſs, either greater or leſs, 


—_— whcrcw:th ſenſible fibres yield to impreſſions from 
7 without, tranſmit them to the ſoul, and renew the 
remembrance of them there, together with the qua- 


We ity, and abundance of the humours, conſtitutes 


WE te icmper. In animals, temper governs all. In 


man, reaſon regulates the temper : and the temper, 


when under due regulation, facilitates, in its turn, 
he cxercile of reaſon. 


p 
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The paſſions receive nouriſhment, grow, and 
become ſtrong like the fibres which are the feat 
of them. Learn then your temper, if it be vi. 
cious, you are to correct it; not to deſtroy it, for 
you would thereby deſtroy the machine itſe! TN 
but fkilfully to divert its courſe, and carefully to 
avoid every thing that may contribute to add ne 
ſtrength to it, and {well the waters of ſuch a dan. 
gerous torrent. 


The ſenſes are not only intended to raiſe in 
the ſoul perceptions of every kind; they like. 
W iſe revive memory in her. A perception which 
is prelent to the memory does not eſſentially dif- 
fer from that which the object excites, This 
produces perception by means of ſenſible fibres 
appropriated to it, and on which its action is dif. 
played. The recen 08 of perception then de- 
pends on a motion which operates in theſe fibres, 
independently of the object. For whether th: 
organ receives its motion from inteſtine caulſes, or 
from the object, the effect is the ſame with regard 
to the ſoul, and perceplon 18 inſtantly preſent to 
her. | 

Experience proves, that if any ſeries of percep- 
tions whatever affects the brain for a certain time, 
it thereby contracts a habit of re-producing it in 
the ſame order. It is likewiſe certain that ti 
habit appertains to the brain, and not to the foul. 
A burning fever, a ray of the lun, or a violent 
commotion may deſtroy it, and fach cauſes iu. 
fluence only the machine. 

All perceptions derive their origin from the 
ſenſes, and the ſenſes tranſmit to the ſeat of the 
ſoul, the impreſſions they receive from gbjetts. 
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But objects act on the organ by impulſion only. 
They impreſs then certain motions on the ſen- 
{ible fibres. So that a perception, or a certain 
ſerics of perceptions, are connected with one or 


divers motions which operate fucceilively on dit- 


ferent fibres. 

And ſince the reiteration of the ſame motions, 
on the ſame fibres, effects in them an habrtual dil- 
poſition to produce them afreſh in a conſtant 
order, we may inter from thence, that the {enſ{tble 
fibres are ſo conltrutted as to produce in them 
changes or determinations more or leſs durable, 
which conſtitute the precious ground-work of 
the memory and imagination. 

But the ſenſible fibres are nouriſhed like all the 
other parts of the body: they aſſimilate or incor- 
porate with themſelves alimentary matter: they 
grow, and whillt they receive nouriſhment, they 
continue to perform their proper functions. So 
that nutrition conduces to preſerve to the fibres 
theſe determinations, and cauſes them to take root 
there: for as the fibres increaſe, they acquire a 
greater degree of conſiſtence. We may hence 
diſcover the origin of cm, that powerful queen 
of the ſenſible and intelligent world. The memory, 
by preſerving and recalling to the ſoul the fegns 
ot perceptions, by alluring her of the zdenjity of 
the perceptions recalled, and of thoſe which have 
already affected her, by connecting preſent per- 
ceptions with the antecedent ones, forms in the 


1 4 brain a tund of knowledge, which increaſes in 


richneſs every day. 1 
The imagination, being infinitely ſuperior to a 


= Michacl Angelo or a Raphael, delineates in the 
1 foul, a faithful image of objects; and from divers 


repreſentations 
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repreſentations which it compoſes, forms in the 
brain a cabinet of pictures, every part of which 
moves, and is combined with an inexpreſlible ya- 
riety and ſwiftneſs. | | 
The brain of man, then, may be conſidered 2; 
ſo many mirrors, wherein different portions of 
the univerie are painted in miniature. Some of 
theſe mirrors exlubit but a ſmall number of ob. 


jects; while others repreſent almoſt the whole of 


nature. What 1s the relation between the mirror 
of the mole and that of a Newton ! What images 
were there in the brain of a Homer, a Virgil, or 
a Milton? What mechaniſm muſt that have been 
which could execute ſuch wonderful decorations | 
That mind which could have read the brain of a 
Homer, would have there ſeen the Iliad repre- 
ſented by the various exerciſe of a million of 


fibres. 


4. Of all the ſenſes, the /t is that which fur- 


niſhes the ſoul with the quickeſt, moſt extenſive, 
and moſt varied perceptions. It is the fertile 
ſource of the richeſt treaſures of imagination, and 
it is to that principally that the ſoul owes the 


ideas of beauty, of that varted unity which e. 
viſhes it. 


But by what ſecret mechaniſm are my eyes 
made capable of communicating to me ſuch lively, 
varied, and abundant perceptions? How do I di 
cover with ſo much eaſe and quickneſs every ob- 


| Jett that ſurrounds me. 


Three humours of different denſity, each lodged 
in a tranſparent capſule, divide the inſide of the 
globe of the eye into three parts. On the botton! 
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is ſpread a kind of cloth, or very fine membrane, 
which is only the expanſion of a nerve, whoſe 
extremity terminates immediately at the brain, 


A black ſkin lines the whole inſide of the globe, 


At the fore part of it is a round orifice, which 
contracts or dilates itſelf according as the light 
is more or leſs ſtrong. Six muſcles, which are 
placed on the outſide of the globe, move dif- 
ferent ways, and the rapidity of thoſe motions 
is exceſſive. 

What need is there of theſe humours, this cloth, 
this tapeſtry, this aperture which contracts and 
dilates itſelf ? The light comes to us from the ſun 
in a right line: but theſe rays become crooked, 
when the denſity of the mediums through which 
they paſs increaſes or diminiſhes. This is called 
the refraction of light. | 

To the property of refrading light, joins that 
of reflething from the body it enlightens. There 
iſſue then luminous ſtreaks from all points of the 
objects, which bear the image of theſe points. 

The humours of the eye are the lens of the ca- 
mera obſcura: the cloth or retina are the paſte. 
board. The black ſkin which hangs within the 
ball performs the office of a ſhutter that excludes 
the light; it extinguiſhes the rays whoſe reflec. 
tion would render the image leſs diſtin; the 
ball, by contracting or dilating itſelf in proportion 
to the ſtrength of the light, moderates the action 
of the rays on the retina : the nerve placed behind 
this, communicates to tlie brain the various con- 
cuſſions it receives, to which divers perceptions 
correſpond. 9 5 


5. Such are the admirable relations which 
WISDOM has placed tetween our eyes and the 
Vol. IV. „ light : 


= 
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light: thoſe which it has eſtabliſhed between light 
and the ſurfaces of different bodies, whence co. 
lours proceed, are not leſs worthy our attention. 
A ray which falls on a glaſs priſm, divides into 
ſeven principal rays, each of which bear its pro- 
per colour. The oblong image which this refrac- 
tion produces, affords ſeveral coloured ſtripes, di- 
ſtributed in a regular order. The firſt, reckoning 
from the upper part of the image, is red; the ſe- 
cond, orange; the third, yellow; the fourth, green; 


the fifth, Hue; the ſixth, indigo; the ſeventh, 


violet. Theſe ſtripes do not glare: but the 


eye paſles from one to the other by gradations 


or ſhades. 

The rays which bear the higheſt colours, as 
the red, orange and yellow, are thoſe that refra@ 
or curve the leaſt in the priſm. They are alſo 
uch as reflect the firſt, on inclining the inſtrument, 
From thence it follows, that each ray has its 
fixt degree of refrangubihty. Make one of theſe 
rays paſs through ſeveral priſms at the ſame time; 
it will afford you no new colours: but it will con- 
ſtantly retain its primitive colour, which is an in- 
vincible proof of its 2mmutability. Preſent a lens 
to ſeven rays divided by the priſm, you will re- 


unite them into a ſingle ray, which will afford 


you a round image of a ſhining white. Take 
only five or ſix of theſe rays with the lens; you 
will have but a duſky white. Only reunite two 
rays; you will make a colour, that will partake of 
both. A ſtream of light then is a cluſter of ſeven 
rays, whoſe reunion forms white, and the diviſion 
of which produces ſeyen principle and zmmoveable 
colours] nt 


What is now the ſource of that infinite diverſity 


of colours, which embelliſhes every part of our 
„„ abode! 
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abode? The particles which compoſe the ſurface 
of bodies, are ſo many little pris variouſll in- 
clined, which break the pin and reflect dif- 
ferent colours. Gold divided into very thin plates 
appears blue, when oppoſed to broad day light. 
The greater or leſs thickneſs of the plates contri- 
butes then to the diverſity of colours. Whence 
proceeds that beautiful azure which 8 5 the ca- 
nopy of heaven ? The ground of the heavens is 
black : this ground viewed through the body of 
air which ſurrounds us, muſt appear blue to us. 
Whence proceeds this ſmiling verdure which 
adorns our fields? The lamellæ of the ſurface of 
plants are diſpoſed in ſuch a manner, that the 
remit only green rays, whilſt they afford a free 
pallage to others. If green pleaſes our ſight, it is 
becaule it holds preciſely a medium between the 
ſeven principal colours. But who can remain 
inſenſible of the care which NATURE has taken 
to depart from uniformity in this caſe, by multi- 
plying in ſo great a degree the ſhades of green? 
You admire this magnificent rainbow, which de- 
lineates at large to you the colours of the priſm: 
the beauty and vivacity of its ſhades raviſh you: 
you ſuſpect that nature muſt have been at a vaſt 
expence to compoſe this rich girdle. Some dro 58 
of water, on which the light breaks and reflects in 
different angles, are the [ale cauſe of it. 

You are ſtruck with the ſplendid gilding of ſome 
inſetts : the rich ſcales of fiſhes attract your notice: 
NATURE, who is always magnificent in defi n, 
and frugal in execution, — 68 theſe brilliant 
decorations at a ſmall charge: ſhe only applies a 


W brown, chin ſkin on a whitiſh ſubſtance : this ſki; 


pertorms the office of yarniſh to our gilded ſkins; 
it modifies the rays which iſſue from te ſuhſtance 
| Fo m the iu 


it 
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it covers. The gloſſy green of the leaves of plants 
is owing to the ſame art. They owe their luſtre 
and ſhades to a fine ſmooth, tranſparent, ploſly, 
and whitiſh membrane which clothes a ſubſtance 
that is always of a rough green, and of a ſtronger 

or fainter dye. It is this green modified by this 
membrane, which conſtitutes the colour peculiar 
to leaves of every ſpecies. 

It is apparently the ſame with regard to the 
enamelling of flowers, and perhaps likewiſe to 
the colouring of fruits. This is a new branch of 
optics, which were 1t dived into as 1t deſerves, 
might be attended with ſome intereſting con- 
ſequences. LS 

The dirett light of the ſun, or that of the day 
only, tinges the leaves, as it colours that of fruits, 
Leaves, whillt they are incloſed within the bud, 
are whitiſh or yellowiſh. They preſerve this co- 

Tour, if obliged to grow in a tube of blue paper, 
where the air and heat may have free acceſs. The 
plant then ars, as the gardeners term it, ſending 
Forth an exceſſively long and ſlender ſtalk, and the 
leaves unfold themſelves but very imperfettly. 
The light is in a continual and very rapid motion: 
it acts perpetually on the ſurface of bodies, which 2 
it penetrates more or leſs. By its ſmall reiterated . b 
ſtrokes on leaves, it modifies the ſurface of them Mw d 
by little and little, and inſenſibly diſpoſes it to re- c 
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fle& the green colour. 1 5 
Colours then in objeQts are only a certain di- nn & 
poſition of parts totally diſtinct from the percep- WW 
tions which they cauſe in the ſoul. It is the ſame = 
with reſpect to all our perceptions and ſenſations WP 
The ſenſes, by preſenting to us bodies under of J 5 
les; AI. 


ferent appearances, ſhew us their various qualit 
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and to theſe qualities different ideas in the foul 


correſpond. We conclude from hence, that the 
lame objects do not affect all ſenſible beings in 
an equal manner. It is even doubtful whether 
two individuals of the ſame ſpecies have pre- 
ciſely the ſame perceptions in preſence of the 
fame objett. 


Were we to contemplate the world by the or- 
gans of all thoſe ſenſible beings which inhabit it, 
we {hould perhaps ſee as many worlds as we ſhould 
employ glaſſes. What difference would there ap- 
pear in the mulberry-tree, examined through the 
organs of a ſilk-worm, from our conception of it! 
What diverſity between the ſamina viewed thro' 
the eyes of bees, and thoſe which the botaniſt ob- 
ſerves! How extenſive would be the knowledge 
of that being, who could be acquainted with all 
theſe different impreſſions ! 


6. Fire, which is diſperſed through all nature, 
offers to us an infinity of properties: let us confine 
ourſelves to give an account of the moſt intereſt- 
ing. Fire being ſubtle, elaſtic, and continually 


agitated, penetrates all bodies. It warms, dilates, 


burns, melts, calcines, vitrifies, volatilizes, and 
diſſipates them, according to the nature of their 
compoſition or principles. This ſubtle element 
becomes viſible only by borrowing a body. It 
lecretly unites itſelf to an inflammable and un- 
known ſubſtance, and provided with this body, 


== untcs itlelf to other bodies, and enters into their 
EY compolition. It is by means of the ſame union 


act it becomes ſenſible in electrical experiments, 
bometimes in the form of luminons 


: tufts, ſome- 


ö ac in that of crowns, flaſhes, ſparks, and that 


FY it 
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it fulminates, burſts, ſtrikes, pierces, burns, in. 
flames. 


By a gentle agitation fire enlivens all organized 


bodies, and condutts them by degrees to their 
perfect growth. It foments the branch in the bud, 


the plant in the grain, the embryo in the egg. 
It gives ſuitable preparations to our food, It 
ſubdues metals to our uſe, over the formation 
of which it preſides. By that we are enabled to 
give matter, all thoſe forms which our neceſſities 
or conveniences. require. To that we are in. 
debted, in a particular manner, for that tranſpa- 
rent matter, which being ſtretched out into thin 
leaves, or faſhioned like tubes, vaſes, globes, len. 
fes, furniſhes us with various inſtruments, and en- 
riches us with new eyes, which help us to diſcover 


the ſmalleſt objects, and bring nigh to us the moll 


remote. 


From the action of fire on earth, ſulphur, oils, 
and falts, the various ſpecies of fermentations and 


mixtures reſult, which are the objects of the re- 
ſearches of the chymiſt, and the ſoul of the three 
kingdoms, Being concentered by lenſes or mir. 


rors of every kind, it acquires a ſtrength greatly {u- 


erior to that of the hotteſt of our actual fires, and 


in an inſtant reduces green wood to aſhes, calcitcs 


ſtones, melts and vitrifies metals. | 
Being excited, collected, condenſed, modified, 
extracted, directed, and applied by electrical ma- 
chines, it becomes the fruitful ſource of a thouſand 
henomena, which art diverſifies every day. 
Rene when extracted from a globe of glab 


it runs with an inconceivable rapidity along 2! 


iron wire, and cauſes light bodies, placed at a league 
diſtance from the globe, to feel the impreſſion 0' 


it. Applied by the ſame means to paralytic 2 
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it reftores life and motion to them. Being preſent 
in all parts of the atmoſphere, it collects itſelf in 
ormy clouds, from whence it is again extracted 
by art; and a Le Monnter, equal to the fabulous 
Jupiter, holds the thunderbolt, and diſpoſes of it 
at his pleaſure. It is likewiſe fire that commu- 
nicates to air and water, when reduced into va- 
pours, that prodigious force which renders them 
capable of ſhaking the earth, and breaking the 
hardeſt bodies. 

Laſtly, it is fire, that by penetrating fluids, pre- 
ſerves to them their fluidity. As it is exact itſelf, 
in putting itſelf in equilibria, it paſſes from thoſe 
bodies where it is moſt abundant to thoſe where 
it is leaſt ſo, and carrying with it the moſt volatile 
particles, it depoſits them on the ſurface of the 


latter, where they appear in the form of vapours, 
exhalations or miſts. : 


7. The air, by its fluidity, thinneſs, weight, 
and ſpring, is next to fire the moſt powerful 
agent in nature. It is one of the great principles 
of the vegetation of plants, and of the circulation 
of liquors in all organized bodies. It is the re- 
ceptacle of the particles which exhale from dif- 
ferent matters: and had we eyes ſufficiently 
piercing, we ſhould ſee it in the abridgement of all 
the bodies that exiſt on the ſurface of our globe. 
From vapours and exhalations which it carries in 
its boſom, and diſperſes into all parts, are produced 
aqueous and fiery meteors, which are ſo uſeful, 
but ſometimes dreadful, b | 

The air does not only receive bodies: it even 
enters into their compolition. When diveſted of 
its elaſticity, it unites itſelf to the particles which 
compole them, and augments their bulk. But 


F 4 being 


(198; 


being more unalterable than gold, it reſumes its 
former nature, when theſe bodies change or are 
diſſolved. Being diſturbed in its equilibrium, it 
ſwells the ſails of our ſhips, and conveys to our 


countries thoſe rich fleets that cauſe plenty. Be- 


coming impetuous, it cauſes tempeſts and hurri- 
canes; but even this impetuoſity is not without 
its uſe : the air by this means diveſt itſelf of nox1- 
ous vapours, and the waters being ſtrongly agitated, 
are preſerved from a fatal corruption. 


Laſtly, the air is the vehicle of ſounds and 
odours, and under theſe new relations it is eflen- 
tially allied to two of our ſenſes. The partial 
vibration which commotion excites in a /onorous 
body, communicates itſelf to all the globules of 
air that immediately encompaſs this body. Theſe 
globules cauſe the like vibrations in thoſe conti- 
guous to them: and this continues in the ſame 
manner to greater diſtances than we are able to de- 
termine. A fine and elaſtic membrane, ſpread at 
the bottom of the ear hke the parchment of a 
drum, receives theſe concuſſions, and conveys 
them to three ſmall bones placed end to end, that 
communicate them in their turn to certain bon 
and winding cavities, lined on their inſide with 
nervous filaments, which join to the brain by a 
common trunk. The greater or leſs degree of 
ſwiftneſs of theſe vibrations produces ſeven prin- 
cipal tones, analogous to the primitive colours, 
From the combined relation of various tones, har- 
mony proceeds. 55 
The infinitely ſmall particles that are continually 
detached from the ſuriace of odoriferous bodies, 
float in the air, which tranſports them every where, 


and applies them to the nervous membranes. that 
are 
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are diſtrihuted in the inſide of the noſe. The con- 
cuſſions which theſe corpuſcles occaſion therein, 
paſs afterwards to the brain by the lengthening of 
the nervous filaments. 


8. All climates have their productions: all parts 
of the earth their inhabitants. From the frozen 
regions of the bear, to the burning ſands of the 
torrid zone, all is animated. From the top of the 
mountains to the bottom of the vallies, every 
thing vegetates and reſpires. The waters and the 
air are peopled with an infinite number of inhabi- 
tants. Plants and animals are themſelves little 

worlds that nouriſh a multitude of people, as dif- 
| ferent from each other in their figure and incli- 
nations as the great people are which are ſcattered 
over the ſurface of our globe. What am ſaying? 
The ſmalleſt atom, the leaſt drop of liquor are in- 
habited. Wonderful harmony, which by thus ſuiting 
different productions to different places, leaves 
none abſolutely deſert! | 


9. A reciprocal commerce connetts all terreſ- 
trial beings. Inorganized beings anſwer to orga- 
nized as to their centre. The latter are deſigned 
tor each other. Plants are allied to plants. Animals 
to animals. Animals and plants are linked together 
by their mutual ſervices. Behold how cloſely this 
young ivy entwines itſelf round this majeſtic 
Oak. It draws its ſuſtance from it, and its life de- 
pends on that of his benefactor. Ye great ones of 
the earth, ye repreſent this oak. Refuſe not your 
Tapport to the indigent : ſuffer them to approach 
you, and to obtain from you ſufficient to reheve 
their neceſſities. 1 

Conſider this caterpillar thick- ſet with hair: the 
birds dare not touch 4 notwithſtanding which, 
5 . 
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it ſerves them for food: by what means? a fly 
pierces the living caterpillar. She lays her eggs 
in his body. The caterpillar remains alive. The 
eggs hatch. The young ones grow at the expence 


of the caterpillar, and are afterwards changed into 


flies, which ſerve for ſuſtenance to the birds. 

There are continual wars betwixt animals; but 
things are ſo wiſely combined, that the deſtruttion 
of ſome of them occaſions the preſervation of 
others, and the fecundity of the ſpecies is always 
proportionable to the dangers that threaten indi- 
viduals. 


10. All is metamorphoſis in the phyſical world. 
Forms are continually changing. The quantity of 
matter alone 1s invariable. The ſame ſubſtance 
paſſes ſucceſſively into the three kingdoms. The 
ſame compoſition becomes by turns a mineral, 
plant, inſect, reptile, fiſh, bird, quadruped, man. 

The organized machines are the principal agents 
of theſe transformations. They change or diſſolve 
all matters that enter within them, and that are 


expoſed to the action of their ſecret ſprings. They 


convert ſome into their own ſubſtance ; others 
they evacuate under divers forms, which render 
theſe matters proper for entering into the compo- 


ſition of different bodies. Thus animals that mul- 
_ tiply prodigiouſly, as ſome ſpecies of inſets, have 


perhaps for their principal end that of metamor- 
phoſing a conſiderable quantity of matter, for the 


uſe of different compounds. By that means the 

vileſt matters give birth to the richeſt productions: 

and from the boſom of putrefattion there iſſues 
the fineſt flower, or the moſt exquiſite fruit ! 


The AUTHOR of NATURE has left nothing 


uſeleſs. - What is conſumed of the duſt of the | 
ENTS 55 ſtamina 
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famina in the generation of plants, is very trifling, 
if compared with the quantity each flower tur- 
niſhes. W1$SDOM itſelf then has created the in- 


duſtrious bee, that makes uſe of the ſuperfluous A 
part of this duſt with ſuch art and ceconomy, as b 
could not be too much admired in the moſt ſkilful 1 
geometriclans. | {8 
The earth enriches us every day with new gifts, | | 
whereby ſhe would at length be exhauſted, if 3 
what ſhe ſupplies us with were not reſtored to her. | 
By a law, which we do not pay a proper attention | 
to, all organized bodies become uncompounded g 
and inſenſibly change in the earth. Whilſt they 
ſuffer this kind of diſſolution, their volatile parts | 


paſs into the air, which tranſports them every 

where. So that animals are buried in the atmoſ- 

phere as well as 1n the earth and water ; we may 

even doubt whether that portion which the air 

receives be not the moſt conſiderable in bulk. 

All theſe particles diſperſed here and there, ſoon 

enter into new organical wholes, deſtined to the 

{ame revolutions as the former. And this circu- 
lation, which has ſubſiſted from the beginning of 

the world, will continue as long as it endures, 
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CHAP. VI. 
Of VEGETABLE GCONOMY. 


; 1 is no ſource of phyſical relations 

that is more abundant than the economy 
of organized bodies. Let us caſt an eye on what 
it offers to us on the moſt intereſting nature. Our 
plan does not lead us to dive into à ſubject that 


exhauſts the ſagacity of a philoſopher. 


Organical ECONOMY, taken in the moſt ex- 


tenſive ſenſe, is that ſyſtem of laws according to 


which the vital functions operate in organized 


bodies. 


Conſidered in a leſs view, organical ceconom 
preſents us with two claſſes of objects. The firit 
comprehends the /{rutlure, arrangement, and ex- 


 erci/e of the different parts of organized bodies. 


The ſecond comprizes the various effects that re- 


ſult from organization. 


2. The plant vegetates, is nouriſhed, grows, 


and multiphes. The ſaline, unctuous, and ſubtle 
ſlime, which the water ſeparates from the coarſe _ 


earth, and keeps in a diſſolved ſtate, is the prin- 


cipal nutriment of plants. The different ſpecies 


of manure only contribute to the fertilizing of 


land, in proportion, as they introduce into it a 


great quantity of a ſpongy powder or active ſalt. 


If a natural philoſopher ſucceeds in raiſing plants, 


and 
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and cauſing them to bear flowers and fruits in 
other matters than earth, for inſtance, in the 
powder of rotten wood, deal, ſaw-duſt, very fine 
fand, moſs, cotton, paper, ſponges : the reaſon is, 
becauſe ſeveral of theſe matters either change in- 
ſenſibly in the ground, or actually contain earthy 
parts, or the water which moiſtens them 1s itſelf 
charged with theſe particles, which the organs ex- 
tract, prepare, and aſſimilate. : 

After having been admitted into the body of 
the root by the extremity of the res, the nutri- 
tious juice riſes into the /2zgneous fibres, from the 
trunk or ſtalk, and paſſes into the vzrzcles that 
adhere to them. It is there prepared and digeſted. 
It aſterwards enters into the proper ve//els, under 
the form of a coloured fluid, more or leſs thick, 


which we may conjecture to be with reſpect to the 


plant, what the chyle or blood 1s to the animal, 
Being filtred by finer or more winding pipes, it 1s 
at laſt conveyed to all the parts, whereto 1t unites 
itſelf, and increaſes their bulk. | 
The extreme fineneſs of the canals for the /ap, 
which renders them in ſome meaſure capꝛllary 
pipes, the action of the air on the elaſtic ſheaths 
of the air-vents, and the impreſſion of theſe laſt 
on the igneous fibres they contain, or by which 


they are comprized, the heat that rarehes the ſap, 
above all that which, by acting on the ſurface 


an 
of the leaves, draws thither the ſuperfluous nutri- 
tous juice, and occaſions the evaporation of it, 
ſeem to be the principal cauſes of the aſcent of 
this fluid in plants. The quantity of nutriment, 
which a plant derives from the earth is in propor- 
tion to the number and ſize of its leaves; the 
maller or fewer in number the leaves are, the 

: 55 leſs 
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do not only ſerve for raiſing the ſap, preparing it, 


principal foundation of this aereal nouriſhment, 
"The leaves preſent it to their inferior ſurface, 


ferior polygon correſpond with the ſides of the ſu- 
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leſs it draws. The nutrition of vegetables is like. 
wiſe effetted immediately by their leaves. They 


and diſcharging its ſuperfluity ; they are moreover 
a kind of roots that pump from the air the juices 
they tranſmit to the neighbouring parts. 

The dew, which riſes from the ground, is the 


which is always furniſhed with an infinite number 
of ſmall pipes that are always ready to abſorb it. 
And that the leaves may receive no prejudice in 
the exercrſe of this function, they are diſpoſed 
with ſuch art on the ſtalk and branches, that thoſe 
that immediately precede do not cover ſuch as 
ſucceed them. Sometimes they are placed alter- 
nately on two oppolite and parallel lines. Some- 
times they are diſtributed by pairs, that croſs each 
other at right angles. Sometimes they are ranged 
on the angles of polygons circumſcribed on the 
branches, and ſo diſpoſed that the angles of the in- 


perior. At other times they aſcend the whole length 
of the ſtalk and branches on one or more parallel 


/prral lines. | 
Le ſceptics, can you inform me why plants are ; 
diſpoſed with ſo much art ? You will perhaps deny 
that plants imbibe the dew by their inferior : 
ſurface! But what would you ſay, were one to i! 
inform you, that among leaves exactly reſembling K 


each other, and taken from the ſame tree, ſuch as 
have been ſteeped by their inferior ſurfaces in 
veſſels of water, have continued green for the 
ſpace of whole weeks, and even months; whillt 
thoſe that have been placed, by way of experi- 
| | | | ment, 
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ment, with their upper ſurface in the water, 
periſhed in a few days ? 


Herbs that are always immerſed in the thickeſt 
beds of dew, and that grow much faſter than trees, 
have their leaves formed in ſuch a manner, that 
they pump in the moiſture nearly alike by both 
ſurfaces, ſometimes more copiouſly by the upper 
ones. 

Obſerve laſtly, that the inferior ſurface of the 


leaves of trees is commonly leſs ſmooth and gloſſy 


and of a paler colour than the oppoſite ſurface. 


This remarkable difference between the.tivo ſides 
of the leaf, ſufficiently indicates that they have 


different uſes. 


3. By a mechaniſm which is very ſimple, the 


root forces itſelf into the earth; the branches 
ſhoot out on each ſide: the leaves expoſe their 


ſuperior ſurface to the open air, and their in- 
terior ſurface to the earth, or the inner part of 
the plant. Sow a ſeed the contrary way ; you 
will obſerve the radicle and little ſtalk to bend 
backwards; the former in order to reach the earth, 


and the latter to gain the air. Keep a young 


ſtalk inclined ; its extremity will grow upwards. 
Bend the branches of all forts of plants; cauſe 
the inferior ſuriace of their leaves to turn to- 
wards the ſky; you will ſoon perceive that all 
theſe leaves will turn back again, and reſume 


their former poſition: which moiion will be ex- 


ecuted with a quickneſs proportionate to the heat 
of the ſun, or ſuppleneſs of the leaves. Sow 
afferent kinds of ſeeds in a cloſet or cellar: carry 


thither ſome ſmall twigs having their extremity 


ilecped in veſſels full of water. The leaves of 
T 1 . * 
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the young plants and thoſe of the twigs, will! in- 
cline their upper {ſurface to the windows or air- 
holes. 


Conſider tlie leaves of divers ſpecies of herba- 
ceous plants; of the mallow for inſtance; you 


will remark that they follow the courſe of the ſun. 


In the morning you will ſee them preſent their 
upper ſurface to the eaſt; towards the middle of 
the day this ſurface will face the ſouth: in the 
evening it will be turned to the weſt. At night 
or in rainy weather theſe leaves will be horizontal, 
their inferior ſurface looking towards the carth. 


Trace likewiſe the leaves of the acactia; as ſoon 
as they are heated by the ſun, you will obf ſlerve all 
their foliages draw together by their upper ſur- 

face. They will then form a kind of gutter turned 
towards the ſun. In the night, or in moiſt wea- 
ther you will fee the foliage turned the contrary 
Way, and contratting themſelves by their inferior 
ſurface. They will then form a gutter tat wil 
face the earth. 


4. Do not ſeek for circulation in plants; as 


they are more 5 65 than animals, every thing in 
them is performed with leſs apparatus. 

In the day-time the action of the heat on the 
leaves, draws to them in abundance the nutritious 
juice. The ſmall excretory veſſels, that appear 

in the forms of globules, pyramids, a {e- 
parate the more aqueous or groſs parts of the 


juice that riſes from the root. The air contained 


in the trachæ of the ſtalk and branches, by dila- 
ting itſelf more and more, preſſes the ligneous 
Abbe and by chat means accelerates the courſe 


of 
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of the ſap, at the ſame time that it cauſes it to pe- 
netrate into the neighbouring parts. 

When night approaches, the inferior ſurface of 
che leaves begins to perform one of its principal 
functions. The little mouths it is provided with 
open themſelves, and receive the vapours that 
float in the atmoſphere. The air of the trachæ 
1s confined within them; their diameter 1s leſſened: 
the ligneous fibres being leſs preſſed, enlarge them- 
ſelves, and admit the juices conveyed to them 
from the leaves. Theſe juices join themſelves to 
the reſidue of that which had ariſen in the day-time, 
and the whole maſs tends towards the roots. 

This ſeems to be exactly the mechaniſm to 
which the motion of the ſap may be reduced. 
Younow ſee more clearly the deſign of the direc- 
tion of the leaves, and of their admirable revert- 
ing. The interior ſurface being intended for im- 
bibing the dew, ſhould face the earth, from whence 
this vapour riſes gradually at ſun ſet. But when I 
ſay that the principal office of this ſurface, at leaſt 
in trees and ſhrubs, is to receive the dew, I would 
not infer that the oppoſite ſurface is incapable of 
it: that may perhaps abſorb vapours that are more 
rare. 5 

Experiments that are well made ſeem to prove 
that the inferior ſurface of the leaves of trees ſerve 
likewiſe for inſenſible perſpiration. Thoſe leaves 
in which this ſurface was endued with a matter 
impenetrable by water, drew in and tranſpired 
much Jeſs, in an equal time and with the ſame 
management, than leaves of the ſame ſize and 
likeneſs, whoſe inferior ſurface had not been en- 
dued with ſuch a varniſh. It ſeems to have re- 
lulted from the ſame experiments, that _ 18 

| | | | ut 


5 
but little perſpiration by the upper ſurface. We 


may thence infer that one of its principal func- 
tions 1s, to ſerve for a ſhelter or defence to the 
lower ſurface: and that no doubt is the uſe of the 
gloſſy varniſh obſervable on the ſuperior ſurface. 
All which agrees with the almoſt ſpontaneous 
motions and directions of the leaves, and with 
their ſymmetrical diſtribution round the ſtalks and 
branches. | 3 | 


5. The plant being encloſed in miniature with- 


in the fruit or ſeed, is there encompaſſed with a 


quantity of flour, which after being diluted by the 
water that has penetrated the encloſures, fer- 
ments and furniſhes the germ with its firſt nouriſh- 
ment. Being war dass by the delicate milk, in 
proportion to its weakneſs, it grows from day to 
day. In a ſhort time its coverings become incom- 
modious; it endeavours to diveſt itſelf of them, 
and puſhes forth a little root, which proceeds to 
ſeek for more nouriſhing juices in the earth. The 
little talk appears in its turn. As it is deſtined to 
live in the air, it pierces the earth, and darts per- 
pendicularly into the aereal fluid. Sometimes it 
carries along with it the remains of the teguments 


that had enwrapped it in the germ ſtate: at other 


times it is accompanied by two leaves, which are 
very different from thoſe of a mature age; thele 
are the n leaves, whole principal uſe is pro- 
bably to refine the ſap, | 
Though it is diveſted of its ſwadling-clothes, if 
we may ſo term them, the young plant is not at 
full liberty. It 1s not in a condition to be expoſed 
ſo early to the impreſſions of the air and ſun. Al 
the parts remain for a ſhort time folded together, 
nearly as they were in the ſeed, But the rage 
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by extending and ramifying itſelf more and more, 
conveys to the veſſels a conſiderable quantity of 
ſap, which ſoon opens all the organs. 

At its firſt appearance the plant is almoſt gela- 
tinous. It aſſumes by little and little a greater 
degree of conſiſtence by the incorparation of the 
juices which flow to it from all parts. That part of 
the ſtalk next the root increaſes in bulk, extends 


itſelf, and hardens firſt of all. As the hardening 


augments, the extenſion diminiſhes. At length it 
entirely ceaſes in this part, and continues in that 
which immediately follows. Such is the nature of 
the progreſſion obſerved in the whole plant. 


Mood, whoſe hardneſsis ſometimes equal to that 
of ſtone, is formed of a ſucceſſion of concentric 
layers, that are detached every year from the inſide 
of the rind, and harden as they advance in age. 


6. V egetables multiply by /eed, ſhoots, and 


flips. The prſtil and ſtamina are to plants 


what the organs of generation are to animals. 
The former encloſes the ſeed; the fine powder 
of the latter fœcundates it. Both ſexes are fre- 
quenily united in the ſame ſubjett: and thoſe 
Ipecies are real hermaphrodites. Others bear 
the piſtil on one branch, and the ſtamina on 
another, A third ſort are like the greater part 
of animals, diſtintt males and females. The 
former are furniſhed with a piſtil, and the latter 
with ſtamina. This is all we know with re- 

gard to the generation of plants. | 
When the ſtamina are cut off, the ſeed remains 
unfruitful. The ſame thing happens when any 
one that has piſtils has not in its neighbourhood 
„ another 
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another provided with flaiing: The piſtil is al- 
ways ſo diſpoſed as to be able to receive the duſt 
of the ſtamina. Its top is perforated with holes 
proportioned to the diameter of the grains of this 
duſt, and its inſide is divided into ſeveral canals, 

whole diameter diminiſhes the nearer they ap- 
proach to the bottom. At the baſe of the piſſil 
the ſeed 1s depoſited. Every grain of the duſt of 
the ſtamina is a box, wherein floats, in a kind of 
very thin vapour, an infinite mültitude of other 
very minute grains. This box opens itſelf to the 
moiſture, and diſcharges a {mall miſt of globules or 
grains, 

The ſhrinking of the trunks indicates that the 
containing globules do not reach to the bottom of 
the piſtil: but the contarned globules or grains are 

ſet at liberty by the action of the moiſture which 
the trunk imbibes, which, by opening the little 


box that encloſes them, permits them by this 


means to enen to the ovary. 


BE, Vegetables multiply by ſhoots. They puſh 
forth from the circumterence of their root ſe— 
veral ſuccours, which become plants themſelves, 
and propagate their ſpecies in like manner. The 
branches and young ſhoots may likewiſe be con- 
ſidered as ingrafted on the principal plant making 


one body with it. The germs wluch are diſperſed 


within the plant, infold themſelves there without 

any ſenſible fecundation, and reach to the ſurface 

of the bark. They appear there in the form of 

a ſmall oblong and rounded body, compoſed of 

ſeveral parts, ranged in a very regular manner, 

and ſhaped like tubes, ſhells, & . This little body 
is the bud, which like the ſeed, encloſes the 

| young 
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young plant under ſeveral coverings, all the parts 
of which are compleated with abundance of art. 
The little ſtalk ſhoots ſorth a ſimilar bud at its 
upper extremity. This bud opens, and produces 
a ſecond ſtalk, grafted on the firſt, which it 
lengthens. This new ſtalk produces a third; the 
third a fourth, and ſo on ſucceſſively. When the 
tree has attained its full growth, it is compoſed of 
a ſeries of ſmall trees, placed end to end. It is the 
lame with reſpect to- branches and boughs, all 


having one and the fame life, and forming only 


one organical whole. 


Bulbous plants, inſtead of young ſhoots, ſend 
forth ſuckers. The bulb, which is formed of 
ſeveral membrancs, or coats placed on each other, 
contains, 11 hike manner as the ſeed and bud, a 
plant in miniature. The ſucker is a ſmall bulb 
that ſhoots out on the ſides of the principal one, 
and which is deſigned to ſucceed or replace it. 
Sometimes this replacing 1s performed with ſuch 
quickneſs and circumſtances as are very ſurpriſing. 
Whilſt the principal bulb is waſting, the ſucker 
thickens and ſpreads itſelf, and in a ſhort time 


becomes the principal bulb. 


We may compare this bulb to a ſpecies of earth, 
that exhauſts itſelf in order to furniſh ſuitable 


| juices to the young plant. It may alſo be looked 


upon as a placenta, that filtres and prepares the 
nutritious juice. The leaves of ſome herbaceous 
plants form ſpherical maſſes that are pretty com- 
pact, and ſeem to perform the office of a bulb. 
The head of a cabbage ſpends and waſtes itſelf in 
order to contribute to the unfolding of the minute 


talk it contains. Place one of theſe heads on a 


veſſel 


e 


veſſel ſull of water, and it will exhibit to you the 
ſame phenomena as the bulb of a flower. 


8. The branches that bend down from certain 
trees to the earth, take root there, and become 
themſelves young trees. Human induſtry car- 
ries this kind of multiplication to a much greater 
extent. By means thereof, a ſingle branch or 
root, divided into ſeveral parts, becomes ſo many 
individual plants. What do I ſay ? It can even 
cauſe a tree to be produced from the ſmalleſt ſhred 
of a leaf. Such is the multiplication from ibo. 

The organs eſſential to life being diſperſed 
throughout the whole body of the ſubject, the ſlip 
that is detached from it, and planted in the earth, 
is of itſelf capable of forming new productions; 
it has every thing neceſſary = the unfolding of 
the radicles and buds. Thus a ſingle leaf takes 
root, and vegetates by its own ſtrength. 


There is another kind of multiplication that is 
very remarkable, which conſiſts in planting one 
or more ſlips, not in the earth, but in the trunk 
or branches of a living tree. This is graft:ng ; 
the firſt idea of which may perhaps have been 
owing to the accidental union of two branches or 
two fruits. 1 . 

The next cauſe of the union of the graft with 
its ſubject, is in the intercourſe of the Po-veſſcl 
with each other; and this intercourſe depends 
ultimately on the relation of their parts, and 
particularly on that of their conſiſtence, and the 
liquors contained in them. By the aſſiſtance of 
a graft the gardener cauſes the wild ſtock to pro- 
duce the fineſt fruits, he gives youth to trees, and 

gathers plumbs from the almond tree, and py 
1 | from 
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from the aſh. Filtrating, and the preparation of 


the juices of the ſubject by the veſſels of the graft, 
occalion theſe productions. The roll which is 


always formed at the znſertion, and is compoſed 


by the interweaving of a prodigious number of 


fibres, is one of the principal inſtruments of theſe 
preparations. The more or leſs perfect analog 

of the juices proper to the /ubject with thoſe that 
are peculiar to the graft, favours in a greater or 
leſs degree the untolding of the latter. The 
nearer or more dillant relation between the time 
in which the ſap in the ſubjett continues, and that 
in which the graft has been accuſtomed ſo to do, 


contributes likewiſe more or leſs to the ſucceſs of 
the operation. | 


9. The body of the plant 1s in a continual ſtate 
of motion. It always tends to produce, either 
the bark, a bud, or a root. Make an inciſion in 
a tree; the wound will cicatriſe. A greeniſh roll 
will in a ſhort time be ſeen at the top of the wound, 
afterwards on the ſides, and at length towards the 
bottom. This roll is a new rind, which is about 
to cover the wood again, without uniting to it. 
Obſerve what paſles with reſpett to this; you will 
percetve in it certain diſtinct and glutinous nip- 
ples, and ſmall, reddiſh ſpots diſperſed here and 
there, which you will find to be a growing bark. 
A matter that is partly tranſparent, whitiſh and 
mucilaginous will ſeem to raiſe up this bark. All 
theſe glutinous ſubſtances will thicken, increaſe 
in length, and become ſtronger, and in a little 
ume what was at firſt of a glewy nature will be 
herbaceous, cortical and ligneous. The cicatrice 
will at length entirely cloſe itſelf, and reſtore the 
communication between all the veſſels. 


The 


( 144 ) 


The wood does not only differ from the bark 
by its denſity, but it has likewiſe organs that are 
not to be met with in the latter. It feems to be 


peculiarly poſſeſſed of air-veſſels, When a new 8 


rind ſeems to convert itſelf into wood, this con- 
verſion is only in appearance. Nature does not 
create more air- veſſels than are ſuited to one en- 
tire plant. But a multitude of fibres that are de- 
ſtined to become wood, pre- exiſt under the new 
rind, and unfold themſelves with it and by it, as 
we ſee the butterfly unfold itſelf in and by the 
caterpillar. Whilſt wood is nothing more than a 
mucilaginous drop, it is not on that account the 
leſs wood, than when, being transformed into a 
pillar, it is made to ſupport the enormous weight 
of an edifice. 


In the union of the graft with its /ubjed, we 
likewiſe perceive a glutinous ſubſtance to- ſpring 
from each of them, which ſpreads, ramifies, and 
1s formed 1nto a ball in both, becoming by degrees 
| herbaceous, cortical, ligneous, and compoſes above 
the zn/cr/ton a roll which entirely covers it. S0 
that the whole body of the plant is furniſhed with 
ſmall fibres on the inſide, which only wait for 
favourable circumſtances to diſplay themſelves. 
Theſe circumſtances are a wound, an inciſion, or 
a ſimple ligature. Theſe fibres are the elements 
of cortical or ligneous beds, which by ſpreading 
themſelves on all ſides, furniſh the neceſſary re- 
pairs. The wound, inciſion, and ligature, occa- 
ſioning the nutricious juices to flow towards theſe 
inviſible fibres, expand them, ad render them 
perceptible to us. . 


What 
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What theſe fibres perform in the regeneration 
of the bark or Wood, the germs effect in the 
reproduttion of a branch or young ſhoot. The 
fibres of the bark or wood do not unite themſelves 
into bunches, in order to compole a bud or branch 
in miniature. This branch 1s already completely 
formed in its germ: it there poſſeſſes the elements 
of all the beds, whether cortical or ligneous, 


which it will hereafter exhibit under different 
proportions. 


Vor. IV. (CY CHAP, 
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1 
Of ANIMAL &coNOoMx. 
1. HE nerves, which extend themſelves into 


all parts from the brain, are diſtinguiſhed 
into ſeveral principal d:w7/tons, that are more or 
leſs numerous, or more or leſs extended. Each 
diviſion reaches to the part for which it is deſtined, 
and whoſe ſtructure correſponds with the functions 
appointed for 1t to exercile. 


Feeling, ſight, hearing, taſte, and ſmell, are 


five kinds of ſenſes, which contain under them an 
almoſt infinite number of ſpecies. The ſhaking 
which the mediate or immediate impreſſion of ob- 
jects produces on the nerves, give birth to thoſe 
different kinds of ſenſations, which may all be 


reduced to feel:ng, of which they are properly 


only modifications. The organs of the ſenſes 
are the inſtruments of theſe modifications. The 
number, extent, and delicacy of the /en/es, con- 
ſtitute the degree of animal perfection. 


The nerves, which ſeem to reſemble the ſtrings 


of a muſical inſtrument, are not ſtretched like 


them. Some animals are endued with an exqui- 
ſite ſenſation, that are themſelves little otherwiſe 
than a thick jelly: how then can we admit of 
elaſtic ſtrings in this jelly? While the fcetus 15 


altogether gelatinous, 1t regulates at that time 1ts 


members. With what amazing ſwiftneſs then 
muſt the impreſſions of objects communicate them- 


ſelves 


35 


„ 


ſelves to the ſoul! and with what wonderful cele- 
rity muſt the members obey the will! Thus we 
are led to ſuppoſe in the nerves a very ſubtle and 


elaſtic fluid, whoſe motions, being analogous to 


thoſe of light or electrical fluid, produce all the 
phenomena of ſight. The animal ſpirits are this 


fluid, which the brain extracts and prepares, and 
continually conveys into the nerves, and by the 


nerves into all parts, which it nouriſhes, moves, 
and animates. 


2. An animal had in vain received ſenſes, by 
means of which 1t can diſtinguiſh between what 
is uſeful or hurtful, if it were not able to give 
itſelf any motion for the attaining the one, and 
avoiding the other. It 1s therefore turniſhed with 


organs that procure to it this faculty. Theſe organs 


are the muſcles, which by the dilatation and con- 
traction, and by the lengthening and ſhortening 


of the fibres that compoſe them, communicate to 


all parts the motions, which are ſuited to the wants 
of the animal. . 

It is evident from experiments, that the nerves 
contribute to the exerciſe of the muſcles. The 
ſpirits which they diſperſe therein, inſinuate them- 
ſelves into all the veſicles, dilate them, and by that 
means put the organ into action. 

One property of the muſcular fibre [whoſe ef- 
tects are diverſified a thouſand ways, the cauſe of 
which 1s concealed from us) 1s that, by virtue 
whereof it contracts itſelf on the touch of any 
body either ſolid or liquid. This is called irrita- 
bility, By means of this, different parts of the 
animal continue to move, after they have been 
leparated from the entire body; and the heart 
when detached from 73 breaſt, performs a num- 

2 ber 
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ber of pulſations, which ceaſe as ſoon as the blood ® 
in the cavity is evacuated. N 


3. From that part which gives admittance to 
the food to that from whence iſſue the remains of 
the groſſer aliment, there is one continued canal, 
which is formed, differently in different parts 
of its extent. There are three principal parts 
diſtinguiſhed in it, the @/ophagus, the ſtomach, 
and the 2e iunν, All theſe are formed of various . 
membrancs laid on each other, and which are 
themſelves compoled of fibres differently inter- x 
woven. The muſcles, wherewith one or ſeveral FO 
of theſe membranes are furniſhed, impreſs divers T1 
motions on the organ, the principal of which, W.1 
called the peri/talizc motion, bruiſes the aliment, 
and forces it from place to place. 

Ihe &@/oþhagus receives the 2 nouriſh- 
ment, and tranſmits it to the /omach, that pre- 
pares it: it afterwards paſſes into the 2n!e/tznes, 
where 1t undergocs new preparations. From thence 
it enters into ſome very {mall veſſels, that convey it 
to thoſe of circulation, where it aſſumes the name 

of blood. 1 5 | 

Whilſt the moſt delicate part of the aliment is 
ſubjett to all theſe preparations, the groſſer part 
is evacuated by different ways. Sometimes the 
animal diſcharges it as a /edrment; ſometimes, 
being transformed into a ſubtle liquor, it is carried 
to the ſurface of the ſkin by an infinite number of 
very fine veſſels, whoſe exterior apertures are ſome- 
times ſo ſmall, that a grain of ſand is capable of 
covering ſeveral thouſands of them. ; 

Other veſſels, which, like them, communicate 
with the ſurface of the ſkin, pump in the vapours 
that float in the air, and convey them into the 
blood. 2 
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4. Cireration is that perpetual motion by which 


the blood is conveyed from a point internally to 


the extremities, and flows back again trom the 
extremities to the ſame point. The point from 
whence the blood ſprings, is called the heart. It 
has two motions, one of contrattion, or /y/tole, by 
means of which it forces out the blood contained 
in its cavity; the other of dilatation, or 42a/{ole, 
by which it receives the blood again. | 
Two kinds of veſſels join to the heart: the 
arteries, which convey the blood to the extrem1- 
ties: and the veins, which carry it back from the 


extremities to the heart. | 


The arteries, have, like the heart, their ſyſtole 
and diaſtole, and divide and ſubdivide themſelves, 
as do the veins, into an infinite number of branches 
which diminiſh in diameter in proportion to their 
diſtance from their origin. The perpetual motion 
of circulation prevents the corruption and extra- 


vaſation of the nutritious fluid, rectifies it more 


and more, and diſpoſes it inſenſibly to renew the 
nature of the animal. 


5. Reſpiration comprehends two alternate mo- 
tions; one of inſiration, which gives admittance 
to the air within; the other, of expiration, which 
expels it, filled with the vapours of the animal. 

The Jungs are the principal inſtrument of reſ- 


piration. They are er d formed of a col- 


lection of cartilaginous and elaſtic veſſels, which 


after being divided and ſubdivided into a prodigi- 


ous number of branches, meet in different parts, 
and terminate at one or more common trunks, 
called trachæ, or air-veſlels, whoſe aperture is 
on the outſide of the body. The ramifications 
of the air-veſſels are connected with the veſſels of 


G 3 circulation, 
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circulation, and accompany them 1n their paſſage 
through the lungs. 


6. The blood is that rich fund from whence 
nature derives that diverſity of materials ſhe em- 
ploys with fo much art in the conſtruction of her 
wonderful edihce. This, as it goes from the heart, 
meets, here and there on its paſſage, with certain 
organical, and as it were knotted maſſes, in which 
it is deprived of part of its principles. 


We cannot yet penetrate the true mechaniſm 
of ſecretions: we can only faintly perceive, that 
they may operate by a gradual diminution of the 
veſſels which proportions them to the ſmallneſs of 
the particles that are to be ſeparated. They 
may likewiſe bear ſome affinity to the configura- 
tion of theſe particles, and favour the extrattion 
of them by means of the ſlackening which their 
folds and various circumvolutions occaſion to the 
circulation. Thus it is, that by cauſing the aliment 
to paſs through an infinite number of ſtrainers, 


nature is enabled to af/imlate it to the animal, and 
incorporate it into his fleſh. This is then neither 
chyle nor blood; it is a much more refined liquor, 


and known by the vague name of lymph. 

Me cannot ſufficiently admire the prodigious 
apparatus of veſſels Which perform the ſecretions 
of different kinds. The kidneys, the liver, the 
pancreas, &c. are labyrinths in which the moſt 
conſummate anatomiſt is bewildered. We can 


ouly diſcover an inconceivable maſs of white tubes, 


of an extreme minuteneſs, folded together in 
thouſands of different ways, which do not admit 


of any injection, through adhering to the blood- 


veſſels, 


4 
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vellels, and being placed end to end by imagi— 
nation, would have formed a chain of ſeveral 
leagues in length. This is all that art has diſco- 
vered in the ſecretory organs. But what a num- 
ber of intereſting particulars do theſe minute, hol. 
low cylinders contain, which have eſcaped our 
notice and inſtruments ! What varieties ſhould we 
not diſcover in their ſtructure, functions, and ex- 
erciſe, were we permitted to deſcend to the bot- 
tom of this abyſs, which conceals from us one of 
the greateſt myſteries of nature! All the animal 
liquors are more or leſs mixed, and theſe ſmall 
tubes no doubt ſufficiently diverſify themſelves to 


ſeparate the various molecules that muſt neceſſa- 


rily enter into the compoſition of every liquor. 


What then muſt be the ſtructure and fineneſs of 


thoſe that filtre this fo ſubtle fluid, compared to 


æther or light, whoſe operations are diverſified 
almoſt to infinity ! 


7. If we knew how a ſingle fibre grows, we 
could tell how the animal grows ; for his whole 
body is only an aſſemblage of fibres differently 
formed and combined. Growth always operates 
by nutrition. This incorporates into the fibre 
molecules of an heterogeneous nature, which ex- 
tend 1n every part. The fibre incorporates into 
itſelf the heterogeneous molecules according to 
its own nature. A fibre is not itſelf compoſed of 
other fibres: theſe of till other fibres: of which 
there would be no end. But the fibres is 
formed of molecules or elements, whoſe nature, 
proportions, and arrangement reſpettively de- 
termine the 478 of the fibre, and adapt it to 
ſuch or ſuch a function. Thus the elements 
of the fibre ultimately effect aſſimilation, which 
by uniting with the nutritious molecules, that 


G4 have 
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nave an affinity with them, give them at the 
lame time an arrangement like that which they 
have in the fibre. The extenſion of the fibre 
ſuppoſes that its elements may ſeparate more or 
leſs from each other ; but this ſeparation hath its 


bound, and theſe bounds are thoſe of the growth. 


In proportion as the fibre grows, it acquires more 
ſolidity; for the number of incorporated mole- 
cules increaſe every day, ſince it only grows by 


the ſucceſſive incorporation of molecules of a 


foreign nature. The more the ſolidity augments, 
the more the ſuppleneſs diminiſhes. There are 
more molecules, more coherence, and more at- 
traction under the ſame foldage. The fibre then 


tends to a ſtate of hardneſs, and the laſt term of 
its hardening is the laſt term of its growth. When 


therefore the fibre has acquired its full growth, 
it is a little organized whole, . e of its 


elementary molecules and of all ſuch as nutrition 
has incorporated with them during the time of their 
growth. If then we could ſeparate from the fibre 
all thoſe molecules which it has aſſimilated, we 
ſhould reſtore it to its primitive ſtate. This may 
be applied to all organized bodies. They are, if we 
chuſe to term them ſo, net-work. A ſecret force 


impels the aliment into the meſhes. It increaſes 


them in bulk, and ſupplies them by little and 
little. It likewiſe inſinuates itſelf into the ele- 


ments of the ſolid maſs itſelf. The net-work 
ſtretches, thickens, and at length becomes hard. 


8. We may eaſily comprehend, that all the 


part of an animal have ſuch ſtrict and indiſſoluble 


connexions between them, that they muſt neceſ- 
ſarily have always co-exiſted together, The ar- 
teries imply veins; both of theſe imply nerves ; 
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the latter the brain; this the heart; and all of 


them ſuppoſe a multitude of other organs. 


In the germ of a chick there is at firſt perceived 
a vital Hoi nt, whoſe conſtant motion attracts 
the attention of the obſerver. The alternate and 
quick contractions and dilatation of the living 


point, ſufficiently indicate that it is the heart. But 
this heart ſeems to be without any covering, and 


to be placed on the outſide of the body. Inſtead 
of appearing in the form of a minute pyrarmdical 
maſs, it bears the reſemblance of a ſemicircle. 
The other viſcera appear ſucceſhvely, and range 
themſelves after each other, round the 1 


* 


ſpeck. We cannot as yet diſcover any genera 


folding; all is tranſparent or nearly ſo; and we 


only perceive by little and little thofe teguments 
which are appointed to cover all the parts. 
In its firft beginnings the animal is almoſt 
entirely fluid. It aſſumes by degrees the con- 
liſtence of a jelly. All the parts have at that time 


ſituations, forms, and proportions that differ greatly 


from thoſe they will afterwards acquire. Their 
minuteneſs, ſoftneſs, and tranſparency, ſerve to 
ſtrengthen the illuſion. We perſuade ourſelves 


— 


that a bowel is naked, becauſe the tranſparency of 


its coverings prevents our ſeeing them. 


Would you have a ſhort and eaſy demonſtra- 


tion of this? When the lungs of the chick are 


firſt perceivable, their ſize is but the thouſandth 
part of an inch. It would have been viſible at 
the fourth part of theſe dimenſions, were it not 
endued with the moſt perfect tranſparency. The 


liver is much greater at its firſt e 3 
1 


tranſparency alone renders it inviſible. It is the 
ſame with reſpect to the kidnies; whilſt they do 
not even appear to exiſt, they feparate the urine. 
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The heart forces the blood into the arteries ſooner 
than we could imagine, and it can only be per— 
ceived by the growth of the embryo, which is 
never more accelerated than at the very be- 
ginning. 


Many other facts concur with theſe to eſtabliſh 


the pre-exiſtince of orgamcal wholes. We are 
now ſenſible that many inſects multiply, like plants 
by Alis. We cut them into pieces, and each piece 
regenerates, and becomes a perfect animal. Earth 
worms are ranked in the number of thoſe inſects 
that are reproduced from their disjoined parts; 


and being very large, the phenomena of their re- 
generation is very perceptible. The piece that is 


cut off never acquires any growth; it always re- 
mains as the ſection left it; only it falls away in a 


greater or leſſer degree. But after ſome time 


there appears a very {mall whitiſh pimple at its 


extremity, which increaſes by degrees in bulk and 
length. There are ſoon diſcovered rings, which 


are at firſt very ſmall and very cloſe. They ſpread 


themſelves inſenſibly every way. New lungs, a 
new heart, a new ſtomach diſcloſe themſelves, and 
with them a number of other organs. This piece, 


which is newly produced, is extremely ſlender, and 


altogether diſproportioned to the part on which it 


grew. We may imagine that we ſee a worm grow- 
ing, that is grafted at the end of this ſtump, en- 


deavouring to lengthen it. This little vermiform 


appendage untolds itſelf lowly. At length it equals 


in thickneſs the piece from which it was cut, and 
exceeds it in length. It can no longer be diſtin- 
guiſhed from it but by its colour, which is ſome- 


what fainter. | | Ret 
Here then is a new organical whole, which 


grows from an ancient one, and conſtitutes the 
Ns ſame 


$ 
| 


(188-3 


ſame body; there is an animal flip that grows, 
and expands itſelf on the ſtump of an animal, 
as a vegetable ſlip does on the trunk of a tree. 
Remark that the fleſh of the piece cut off does 
not in the leaſt contribute to the formation of the 
part regenerated; the ſtump only nouriſhes the 
bud; it being the ſoil in which the latter ye- 
etates. The part then that 1s reproduced paſles 
through all the degrees of growth, by which the 
entire animal itſelf had before paſſed. It is a real 
animal, which pre-exiſted in a very minute form 
in the great animal that ſerved it for a matrix. 
_ Vegetable productions exhibit to us the ſame 
conſequences. If a tree be topped, that does not 
lengthen the trunk of it; but it ſends forth a 
multitude of buds, in each of which a little 
tree 1s comprized; for the bud or branch that 
ſprings from it is a tree that is grafted on the 
trunk that nouriſhes it. | 
Every feed in like manner comprizes a plant 
in miniature. On every flight inſpection, we 
may very eaſily diſcover the ſtalk, leaves, and 
root of this little plant. But the curious riſe 
much higher, and diſtinguiſh in a bulbous root 
or growing bud thoſe flowers that do not blow 
till the enſuing year. WES, | 
When the evolution commences in an organized 
whole, its form differs ſo prodigiouſly from 
that which it will eee aſſume, that we 
ſhould be apt to miſtake it, were it not to ac- 
company it in all its progreſs. Obſerve how the 
parts of a plant are folded together, entwined, and 
concentred in the ſeed or bud. Is this that ma- 
jeſtic tree which will ere long overſhadow a large 
Tpace of ground? This the flower that will ſo 
gracefully diſplay itfelf ? This the fruit that will 
Sony © _ aſſume 
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aſſume ſuch a regular figure ? You can now only 
perceive an unformed maſs of knotted filaments; 
yet this little chaos may already contain in it a 


world, where all is organized and ſymmetrical. 


You have ſeen frogs in their firſt ſtate. They 
appear at that time to conſiſt only of a large head 
and a long tail. Such is the chick when it begins 
to expand itſelf. A very ſlender tail, ſtretched in 


a ſtrait line, is joined to a large head; and the tail 


contains all the rudiments of the compoſition; nay, 


is the very compoſition itſelf; and the tranſparent 


fluid in which it floats, conſtitutes the whole of 
thoſe ſoft parts with which it is afterwards 
covered. 2 1 TT 

The ſame revolutions therefore, which occaſion 
the heart of the chick to be transformed from its 
ſemicircular ſhape to that of a yramid, bring the 
chick itſelf to a ſtate of kde oe fun If we were 


permitted to penetrate to the foundation of the 
mechaniſm whereby theſe ſucceſſive changes are 


eſfected, what a degree of certainty would our 
knowledge of animal ceconomy acquire? We 


ſhould contemplate in an egg, the myſteries of the 


two kingdoms. And how greatly would our ad- 
miration of that ADORABLE WISDOM be in- 


creaſed, which by the ſimpleſt means ever attains | 


the moſt noble ends? 


9. Thus the more we aſcend to the Origin of 


organized beings, the more we are perſuaded of 


their having pre-exiſted before their firſt appear- 
ance; not ſuch as they firſt appear to us, but 
diſguiſed; and were it poſſible for us to trace 
them ſtill higher, we ſhould undoubtedly find them 


Rill more diſguiſed, and ſhould be at a loſs to con- 
ceive how they could aftewards acquire that form 
under which they preſent themſelves to our view. 
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We can then form no idea of the primitive 


late of organized beings; that ſtate which I con- 


ceive to be given them by the hand of HIM who 
has ordained all things from the beginning. 
The forms of vegetables and animals, which are 
ſo elegantly varied, are, in the ſyſtem of this ad- 
mirable pre-ordination, only the laſt reſults of 
that multitude of ſucceſſive revolutions, they have 
been hable to, and which perhaps commenced at 
their firſt creation. How great would be our 
aſtoniſhment, could we penetrate into theſe depths 
and pry into the abyſs! We ſhould there diſcover 
a world very different from ours, whoſe ſtrange 
decorations would infinitely embarraſs us. The 
ſtate, in which we conceive all organized bodies 
to have been at firſt, is the germ ſtate; and the 
germ contains in miniature all the parts of the 
future animal or vegetable. It does not then ac- 


quire organs which it had not before: but thoſe 


organs which did not hitherto appear, begin now 


to be viſible. We do not know the utmoſt limits 


of the diviſion of matter; but we ſee that it has 
been divided in a prodigious degree. From the 
elephant to the mite, from the globe of the ſun to 
a globule of light, what an inconceivable multi- 
tude of intermediate degrees are there! This ani- 
malcule enjoys the light; it penetrates into its 


eye; it there traces the image of Werl how 


extremely minute muſt this image be! And how 
much more minute muſt that of a globule of 
light be, when ſeveral thouſands, and perhaps 
millions enter at the ſame time into this eye! 


But great and ſmall are nothing in themſelves, 


and have no reality but in our imagination. It 
is poſſible, that all the germs of the ſame kind were 
originally joined or linked into each other, and 


that they are only unfolded from generation to 


ft generation, 
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generation, according to that progreſſion which 
geometry endeavours to aſſign them. 


10. A barren egg has a yolk as well as a fruitful 
egg. And a ray of light has lately ſprung, which 
has greatly brightened the ſhades in which the myſ- 
tery of generation is yet involved. 

Beſtow your whole attention on this; you will 
then diſcover an 1mportant iruth. A membrane 
clothes the inſide of the yolk of an egg: and this 
membrane, which is only a continuation of that 
which clothes the lender inteſtine of the chick is 
common to the ſtomach, pharynx, mouth, ſkin, 
and epidermis. Aviothier membrane eau the 
yolk externally, and this membrane is only a con- 


tinuation of that which covers the inteſtine; it 


unites with the meſentery and peritoneum. T he 
arteries and veins that gently move in the egg, 
derive their origin from the meſenteric arteries 
and veins of the embryo. The blood which circu- 
lates in the yolk receives the principle of its mo- 
tion from the heart. 


The yolk then is Stent a dependance of the 


inteſtines of the embryo, and together with that 


compoſes one and the ſame organized whole. So 
that at its primary period, it is in ſome meaſure an 
animal with two bodies: the head, trunk, and 


extremities, compoſe one of theſe bodies; the 


inteſtines and yolk the other. At the end of the 
incubation the ſecond body connetts with the firſt, 
and both together form only one. 

But fince the yolk exiſts in eggs that have not 
been fecundated, 1t neceſſarily follows that the 

rm exiſted before - fecundation. This con- 
8 is ſelf-evident: you have lately ſeen 
that the yolk is an eſſential part of the chick: you 


have obſerved the ſtrict communication between 
them. 
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them. The chick then has never exiſted without 
it. The membranes and veſlels of the former are 


only a continuation of the membranes and veſſels 


of the latter. And what a number of other things 
are there which are common to both, and which 
prove that they have never exiſted ſeparately ! 
The chick was then entire in the egg before 
fecundation. It does not therefore owe 1ts origin 


to the liquor furniſhed by the cock, but was 


ſketched in miniature in the egg previous to it. 
Conſequently the germ belongs ſolely to the 
female. Such is the grand concluſion which im- 
mediately flows from facts. 


11. The yolk has its liquors, which are con- 
veyed to it by the arteries belonging to it. They 
circulate, and without veins there 1s no circula- 


tion. But the arteries and veins of the yolk take 


their origin from the meſenteric arteries and veins 


of the foetus: the heart of this latter therefore is the 


principle of that circulation which 1s performed 


in the yolk. At the time of fecundation the foetus 


does not weigh the hundredth part of a grain. 
The yolk at that time weighs a dram. It has 
vellels proportioned to its ſize. Now if the * | 


_ exiſted entire before fecundation, that which we 


ſtile generation is not the ſame thing with it; but 
is only the beginning of an evolution, which will 


by degrees bring to open day ſuch parts as were 


before hid in impenetrable darkneſs. 
But the germ cannot be unfolded in an egg 

which has not been fecundated, and incubation 

would only accelerate its eruption. What 


does it then want to enable it to continue to grow ? 


It has all the organs neceſſary for evolution. It 


has even already attained to a certain degree of 


growth, 
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growth, for eggs grow in young pullets; their 
ovaries contain them of all ſizes. The germ 
grows there likewiſe. Why cannot it enfold itſelf 
more than it does? What ſecret force retains it 
within the limits of inviſibility? 
Growth depends on the impulſion of the heart. 
A greater degree of growth, depends on a greater 


impulſion. This degree of impulſion, conſequently 


is wanting in the heart of the germ that has not 
been fecundated. 5 = 

This demonſtrates a certain reſiſtance in the 
parts of the germ. As it grows this reſiſtance 
augments in proportion. Some reſiſt more than 
others; the bony parts, or ſuch as will hereafter 


become ſo, more than the membranous, or thoſe 


that always muſt remain ſo. 

The heart of the germ then hath need of a de- 
terminate ſtrength to ſurmount this reſiſtance. Its 
ſtrength is in its 2r727abr/ity, or in the power it has 
of contracting itſelf on the touch of ſome liquid. 
Wherefore to augment the irritability of the heart, 


is to augment its impulſive force. 


Fecundation, without doubt, increaſes this force, 


and that can alone increaſe it; ſinge it is only b 


the intervention of it that the germ paſſes over the 
narrow limits that it retained in its firſt ſtate. 


12. The fecundating liquor then is a true 
ſtimulus, which being conveyed to the heart of 
the germ, excites it in a powerful manner, and 
communicates to it a new activity. Herein 


_ conſiſts what we call conception. Motion being 


once impreſſed on the little moving body, is there 
preſerved ſolely by the energy of its admirable 


_ mechaniſm. 


But 
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But it is not ſufficient that the heart ſhould ac- 
quire a force ſufficient to ſurmount the reſiſtance 
of ſolids; it is likewiſe neceſſary that the fluid 
which it conveys to them, and which ſhould nou- 
% them, be proportionable to the exceeding 
fineneſs of the veſſels. Such a blood as ours would 
not circulate in them. The blood of the em- 
bryo is at firſt a whitiſh liquor; it grows yellow by 
degrees, and aftewards 80. The more the impul- 
ſion of the heart dilates the veſſels, the more groſs, 
heterogeneous, and colouring particles they 
admit. 978 

The prolific liquor then is not a mere {{zmulus ; 
but is likewiſe a nutritious fluid appropriated to 
the extreme delicacy of the germ. It has already 
diſcharged the functions of a nutritious fluid in 
the fecundating individual; has cauſed its comb, 
ſpurs, &c. to grow, and give ſtrength to all his 
Being conveyed by the arteries to all the parts, 
it unites itſelf to the nature of each. From 
thence proceeds growth, which we do not pay a 
ſufficient attention to. 1 3 

It is not long before the chick loſes the firſt 
form. Wings, thighs, legs, and feet, ſpring out 
from its long tail. Every thing is formed and 
diſpoſed on a new model. The little animal, 
which before was ſtretched out in a ſtrait line, 
becomes more and more curved. It is ſucceſſively 
clothed with muſcles, tendons, fleſh, and feathers, 
and in eighteen or twenty days is a perfect chick. 


13. If the chick pre-exiſted in the hen, it is 
probable the horſe pre-exiſted in the mare. This 
would be more than probable, if it could be de- 
monſtrated 
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in the matrix. 1 
It is therefore the ſame with reſpect to the 
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monſtrated that the young of viviparous animals 
are encloſed in eggs; and that all the difference 


between viviparous and ov7parous may be reduced 
to this, that the former are hatched in the belly of 
their mother, and the latter after their iſſuing 


from it. | 
On the two ſides of viviparous females there is 
a body reſembling a bunch of grapes, whoſe 


berries are bladders full of a limpid liquor. Theſe 


are the ovarzes, They communicate with the 
malrix by two canals which they call tubes. The 
prolihc liquor penetrates into the matrix, and 
paſſes through the tubes into the ovaries. Thus 


fecundation is performed. Foetus's have more 
than once been found in the ovaries itſelf. Nay 


more, there has been found in a veſicle of the 
ovary a complete foetus ſketched in miniature. 

5 - ene of the ovary are real eggs, which 
after fecundation deſcend through the tubes into 
the matrix, and are there in ſome meaſure brood- 


ed on. In a ſhort time they ſend forth ſmall 


roots, which convey the nouriſhment to the 
embryo. The ſuppleneſs of their membranes ad- 
mits of their extending, and making way for the 
growth of the little animal. It is true, the grow- 


ng of eggs is not familiar to us; but the hiſtory 


of inſects furniſhes us with many examples of it. 


It even exhibits to us inſects that are at one time 


viviparous, and another oviparous. The young 
were in that caſe at firſt lodged in eggs; ſome- 


times the mother lays her eggs; and at another 


brings forth living young ones, which were 
hatched from theſe eggs whilſt they were yet 


velicles of the ovary, as the eggs of the hen; a 
germ 


7 
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germ pre- exiſts in them, but its tranſparency con- 
ceals it from us; fecundation renders it viſible. 


14. But if an aſs cover a mare, there will be 
produced from this commerce an animal that will 


not properly be a horſe, but a mule. Neverthe- 


leſs a horſe was delineated in miniature 1n the egg 
of a mare: how then was it transformed into a 


mule? Whence did it acquire theſe long ears 


and flender tail ſo different from thoſe of the 
horſe? Diſſection increaſes the difficulty; that 
informs us that this kind of transformation does 


not only affect the exterior part of the animal, but 


the interior likewiſe. The voice of the mule is 
very like that of the aſs, and does not at all re- 


ſemble the neighing of a horſe. The organ of 


the aſs's voice is an inſtrument that is very much 
compounded. A drum of a ſingular ſtrutture, 
lodged within the larynx, 1s the principal part of 
this inſtrument. This drum does not exiſt in the 
horſe, but is found in the mule. | 8 
The liquor furniſhed by the male eee 
penetrates the germ, ſince it there produces ſuc 


great changes. But theſe relations of the prolific 


liquor to the male that furniſhes it, muſt neceſſarily 
depend on the organs that prepare it. 

There are then in theſe organs veſſels that 
ſeparate the molecules relative to different parts 
of the great whole. Theſe molecules are carried 
to the correſponding parts of the germ, ſince theſe 


parts are modified by the action of the prolific 


liquor. Therefore it incorporates itſelf with the 


germ, and is the firſt aliment of it, as I ſaid 
above. 5 . | 
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The organs of generation in the aſs have then a 
relation to his ears and larynx; for they prepare a 
liquor which modifies the ears and larynx of the 
little horſe encloſed in the egg. The prolific 


liquor creates nothing, but it may change what 


already exiſts. It does not engender the chick, 
which exiſted before fecundation. 


Growth depends on nutrition; the latter, on 
incorporation, At the ſame time that a part 
grows, it acquires ſolidity. An exceſs of growth 
in a part, then, ſuppoſes a ſuper-abundance of 
nutritious juices, or fuch as are more active. The 
exceſſive growth which the ears of the horſe ac- 
quire by he influence of the liquor of the als, 


indicates that this liquor contains more molecules, 
appropriated to the unfolding of the ears, than that 
of the horſe, or that the molecules of the firſt are 


more active than thoſe of the ſecond. 
The extreme ſoftneſs, I ſhould rather ſay 


fluidity of the 2 renders every part of it 


extremely modifiable. Thoſe changes which you 
cannot conceive in an adult, depend here on the 


ut if the fecundating liquor modifies the 


germ, this latter in its turn, modifies the action 
of that liquor. By virtue of its organization, 
it tends to preſerve its primitive ſtate, reſiſts 


more or leſs every new arrangement, and never 


gives way Without always retaining ſomething 


of its primitive form. 


15. Every organical production, which has 


more or leſs parts than the ſpecies requires or 
conſtructed otherwiſe, is a monſter. The mule, 
which doth not engender, is therefore a mon/ter. 
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The object of enquiry in a celebrated diſpute 
was, whether certain monſters were ſuch orzgz- 
nally or by accident? 

It is evident, that the mule is not a monſter 
from its origin. Monſters do not exhibit ſo 
much conſtancy and umformity. Does an egg of 
which the mule is formed offer itſelf in the ovary 
of the mare juſt at the inſtant in which the als 
fecundates it? | I 

Two branches, fruits or leaves, graft them- 
ſelves accidentally, and afterwards compole but 
one and the ſame whole. Art performs other 
more extraordinary engraftings, in all of which 
there is nothing originally monſtrous. 


That which happens between two fruits that 
ingraft themſelves, or are ingratted by force, may 
happen in the matrix between two eggs, or in an 
egg between two germs. Two fcetus's that are 
united only by the ſpine, perfectly reſemble 
two fruits that are grafted by contact. An egg 
ſometimes contains two yolks; conſequently it 
then contains two germs. How eaſy a matter is 

it for them to engraft themſelves together as the 
untold ? We have ſeen a chicken with four feet. 
which undoubtedly proceeded from a hke union, 
The germs, which are firſt fluid, and for a con- 
ſiderable time gelatinous, are very penetrable. If 
they come in contact, they wal mix together 
in part. Similar organs, which at leaſt half pene- 
trate each other, will ſubſiſt in the other moiety. 
We ſee clearly this reciprocal penetration in a 
human fœtus having two heads on a ſingle body. 
This monſter was evidently formed of two moie- 

ties of the fœtus connected together. | 
If their gelatinous ſtate renders germs very pene- 
trable, it fayours with much greater reaſon their 
union 
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union by grafting, or that of ſome parts to each 
other, either of the ſame germ or two or more 
germs. The graft is united to its /ubjedt only by 
gelatinous or at leaſt by herbaceous fibres. Such 
fibres are proper for forming new productions, and 
for connecting and intermingling together. Two 
polypus's unite together much more eaſily than 
two rinds; they are abundantly ſofter. 


16. Accidental grafts may give birth to mon- 
ſters which we ſhould term inexplicable, by this 
principle. But you have not forgot, that all or. 
ganical parts have forms and ſituations in the germ 
which differ prodigiouſſy from thoſe they will 
have in the unfolded fœtus. Recal to mind the 
chick in its firſt form, its heart in that of a ſemi- 
_ circle and you will comprehend that thoſe con- 
junctions which appear impoſſible to you in the 
fœtus, may be eaſily effected in the germ. 


The analogy of parts likewiſe favours their 
union. This analogy reſults from that of the 
elements. Two membranes are more diſpoſed to 
unite than a membrane and a bone; and ſimilar 
parts of the ſame organ, than parts of different 
Organs. 


Laſtly, evolution is not uniform in all parts of 
the germ: they grow unequally, and this inequa- 
lity of growth may influence the effects of con. 
tact, preſſure, adheſion, &c. Thus a monſter 
that is produced with ſuperfluous members, may 

derive them from a germ that has periſhed, and 
of which only theſe members remained. We 

plainly ſee how many cauſes may deſtroy ſuch 0! 

ſuch a part, and produce a 1 K by deſect. 
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But all monſters by exce/5 might not owe their 
origin to the union of two germs. Certain parts 
may grow exceſſively by the concurrence of par- 


ticular circumſtances, and augment the number 


of ſimilar parts in the ſame individual. A ſub- 


jet with twenty-ſix ribs is really a monſter by 


exceſs. It has been proved that ſupernumerary 
ribs are entirely owing to the unnatural develope- 
ment of a bony appendage of the tranſverſe apo- 


phyſis of one of the vertebræ. The cauſes which 


operate in the like unfoldings, act nearly as the 


liquor of the aſs on the ears and larynx of the 
horſe. 


Us ſupernumerary ribs unfold themſelves, ſo 


two or three ribs unite themſelves into a ſingle 
one, and theſe kind of caſes are not rare either in 
the vegetable or animal kingdom. Such parts as 
almoſt touch each other, are very apt to unite : 
two drops of jelly, and of the ſame jelly, unite 


very eaſily. 


17. The principles J have laid down concern— 
ing the generation of animals, are likewiſe appli- 
cable to that of plants. What the prolific liquor 
is to the former, the duſt of the ſtamina is to the 
latter. There 1s a wonderful analogy betwixt theſe 
two claſſes of organized bodies. The ſeed, which 
lo nearly reſembles the egg, does therefore in 
all probability contain a germ, which exiſted in 
an inviſible manner before fecundation, which 
makes it ſenſible to us. It appears firſt of all like 
a greeniſh or yellowiſh ſpeck. It has been thought 
that a grain of the ſtamina duſt has been per- 
ceived in this ſpeck. The germs have on this 
account been placed in this duſt, and intro- 
duced themſelves into the ſeeds, which were 
deſtined to receive and nouriſh them. But can 
we diſcover the germ in the egg before fecunds- 
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tion ? Notwithſtanding which it pre-exiſts there. 
It is highly probable that it likewiſe pre-exifls in 
the ſeed, and that its minuteneſs together with the 
tranſparency of its parts, conceals it from our ſight. 
Will a pliloſopher argue, that becauſe a thing is 
invilible to us, it docs not therefore exiſt ? 


18. An exact obſerver has taken a good method 
to clear up the myſtery of the generation of plants, 
He conſidered what has reſulted from the Je- 
cundulion of divers ſpecies, by the duſt of different 
ſpecies. He has ſeen mules that have been well 
deſcribed proceed from it. Theſe mules, when 
combined with other ſpecies, have produced new 
ones. The reſemblances have always been in a 
direct proportion to the duff. The changes and 
alterations have always been ſenſible. The female 
has had ſome ſuperiority. The privilege of 
fecundity has adhered more exactly to what came 


from her, than to that which proceeded from the 


male. Do not theſe curious obſervations them- 
ſelves indicate, that in vegetables, as well as 


in animals, the germ originally belongs to the 


femalc. 


CHAP 


— — A — % ewes 


—— * g 


- 
o 
9 
IP 
+ 
1 
* 
x 
= 
= 
5 
A 
= * . 
* 
9 
* A 
"7 
«27 
ENS > 
- * 
e 


169 ) 


CHAP. VIII. 


OF animal Oeconomy, conſidered in Inſeds. 


1.” THE ſketch I have lately drawn of animal 
economy, aflords a {light idea of what 
conſtitutes the efſence of life in moſt animals. We 
{hall now treat of the principal varieties which 
the organization of different ſpecies preſents us 
with. Taſeas, hitherto little known, exhibit ſome 
ſingularities in this very reſpett, to which we ſhall 
confine ourſelves by way of preference, in order 
to avoid ſuch details as might carry us to too great 
a length, - 
We have already ſeen in ſome meaſure the dif- 


ferent parts contained in the compoſition of thele 
little machines: we will now contemplate their 


exerciſe and various effects. 


2. The mechaniſm of ation is very obſcure 
in inſetts. We only know that in them it differs 
greatly from that in thoſe animals which axe. moſt 
known to us. But we judge with greater certainty 


concerning this difference T the compariſon of 


the organs, than by that of their exerciſe, When a 


drop of greaſy liquor is applied to one or ſeveral 


ſligmata of an inſect, the correſponding parts be- 
come paralytic. The interception of the air in 
one part 1s followed by that of liquors or ſpirits. 
When we ſtop up all the ſtigmata, the inſett dies 
immediately. It we afterwards open them, we 


{hall perceive the inſide to revive, The air which 
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then penetrates the open orifices of the tracheæ, 
evidently produces this kind of reſurrection. 

The tracheæ or air-veſſels are divided and ſub- 
divided in a prodigious degree. May they not 
reſemble ſo many ſieves, which by ſeparations 


ſuitably contrived, are capable of furniſhing to 
each part an air of a more or leſs ſubtle nature, as 
occaſion requires ? There are commonly reckoned 
to be nine ſtigmata on each fide of the body: but 
ſometimes they are more in number, at others, 
fewer. The ſame inſect has ſome that are of 
greater or leſs importance to it, or whoſe functions 
are more or leſs neceſlary. In ſeveral ſpecies, 
the principal ſtigmata are placed behind: 1n others 


at the head. Inſtead of ſtigmata, they are pretty 


frequently obſerved to have little tubes of different 
lengths. 


g. The circulation of the blood is performed 


in inſects with great regularity. We trace it by 
our ſight, in ſome ſpecies of long and tranſparent 


worms. We may ſee the heart, or principal ar- 
tery, contract and dilate itſelf ſucceſſively in every 
part of its extent. It ſeems to be compoſed of a 


great number of little hearts, placed end to end, 
that tranſmit the blood to each other. 

We are yet ignorant in what manner the blood 
is conveyed into the grand artery. Its principal 


ramifications, and the canals analogous to veins 


are equally unknown. We are only certain, that 
in many ſpecies, for the moſt part of the creeping 
ſort, the principle of circulation is towards the 


hinder part, whereas in others it is towards the 


head. It is very probable that the grand artery 


ſhoots forth, from both ſides of it, ſeveral branches 
that are inviſible, by reaſon of their extreme fine- 
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neſs or tranſparency, and that diſtribute the blood 
do every part. Other branches are without doubt 
connected with them, and conduct the reſidue of 
the blood to the principal trunk of veins, which is 
| imagined to be perceived on the oppoſite fide of 
” the heart. The blood of inſects is a ſubtle liquor 
| 1 tranſparent, commonly without colour, and though 
i be not in the leaſt inflammable, reſiſts, in ſome 
ſpecies, a degree of cold ſuperior to that of our 
{everelt winters. 


4. The organs of generation, in moſt inſects, 
are placed at the extremity of the belly. That 
which characteriſes the male, conſiſts principally 
EZ of one or two ſpecies of fleſhy horns, which are 
turned different ways, and are generally drawn 
within the body, but emitted from thence at the 
pleaſure of the infect. The hind part of divers. 
males is alſo furniſhed with kooks, by means of 
ES which they faſten on that of the females. In the 
interior part are lodged different veſſels, which are 
Connected with the principal organ of generation, 
and ſeparate the fecundating liquor from the maſs 
of blood. At the end of the aperture formed in 


che female, there is joined a kind of canal, which, 
nin many inſects, (nds forth ſeveral branches, 
called tubes or ovaries. Theſe are ſpecies of very 
une inteſtines, in which the eggs are ranged in a 
ro, almoſt like the beads of a chaplet. | 
= Lhe eggs neareſt the aperture are the largeſt, 
or in a more advanced ſtate. They gradually di- 
miniſh according to their diſtance. At length 
hey become altogether inviſible. : 
In the common mon . where the ovaries ter- 
mimate, there 1s inſerted, in ſome ſpecies, a very 
W ſhort canal, which communicates with an oblong 
- % na cavity, 
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cavity, that is conſidered as analogous to the a- 
trix. In this cavity the liquor of the male is 
depoſited. 5 
Amongſt vzvparous animals the ceconomy of 
the tubes changes. Sometimes the young are 
ranged in bunches. At others they form a kind 


of cord twilted ſpirally, whoſe length, width, and 


thickneſs exactly correſpond in number to the 


length and thickneſs of the young that compoſe 
it. The young of ſome viviparous inſects, before 
they are brought forth, tear the membrane or ovary 
that encloſes them; they are, to uſe the expreſſion 
on this account ſubjett to a two-fold birth. _ 
The eggs oi inſects are of two kinds: ſome are 
membraneous, like thoſe of tortoiſes and reptiles : 
others are cru/taceous, as are thoſe of birds. But 
whereas in large ammals the ſpecies comprized 
under theſe genera differ only from each other 
by a ſlender variety; amongſt inſetts theſe varieties 


are ſo great, that one animal does not differ more 


from another, than one of their eggs does from 
another. Some of them are round, elliptical, 
lenticular, cylindrical, pyramidical, flat. Some are 
quite {mooth, others grooved or channelled. In 
ſhort, what 1s more extraordinary, there are ſome 
eggs that grow alter they are laid. We eaſily judge 


that they are entirely membranous. The ſupple- 
neſs or their membranes admits of their extenſion. 


They have pores that imbibe the juices of the 
plant where they are depoſited. Theſe are minute 
placentiæ that tranſmit the nouriſhment to the 


embryo. 


5. The diſtinftion of inſefts into viutparous 
and ovparous does not only take place in ſpecies 


of different claſſes, but likewiſe in ſpecies or the 
| FLY _ Tame 
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ſame germs. There are ſome two-winged flies that 
are VIMparous, and others that are ovzparous. 

Add to this, that ſome ſpecies are viviparous 
at one time, and oviparous at another. The vne- 


fretter furniſhes an example of this. 


All great animals that are known to us, are 
diſtinguiſhed into males and females, and propa- 
gate the ſpecies by copulation. The ſame order 
prevails amongſt inſects; but all the ſpecies are not 
{ubje&t to it, and, of thoſe that are, ſeveral afford 
us ſome very remarkable ſingularities. In divers 
ſpecies, the male is ung, and the female not. 
The glow-worm which is ſentenced to craw! durin 
its whole life time, is fecundated by an inſeck 
having four wings. 

Sometimes this ſtriking ſingularity is joined 
with others that are ſtill more net” Every 
where elſe we obſerve a certain proportion be- 
twixt the male and female; here this proportion 
vaniſhes entirely. The female is a coloſſus, on 
which the male walks as on a ſpacious ſpot. The 
ardor and agility of the male are exceſſive. He 
is almoſt in continual motion. The female on 
the contrary, moves but ſeldom, and that heavily. 
She ſometimes ſpends the greateſt part of her lite 
in the moſt perfect inactivity. In fine, the male 
is an inſect properly /o called, his whole body is 
interſected by 2nciſions that are very conſpicuous : 
the female is a ſpherical maſs, fixed to a branch, 
that one would be apt to take for an excreſcence or 
gall nut of this branch. You will imagine that 
1 am ſpeaking of galllinſects, whole name ſo 
well explains their deceitful appearances. They 
are ound in great numbers on the branches of 
mary trees and ſhrubs. They are greatly diver- 
lhed; but always affect the form of all-nuts 
more or leſs round. They imbibe the juice of the 
> Hh tree 
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free by the aſſiſtance of a little pump, which they 
keep fixed to the bark. They lay ſome thouſand; 
of eggs, which are piled up under the mother's 
belly, as they iſſue from it. When the whole num. 
ber is laid, the gall-inſect dies, and its carcaſe re- 


mains faſtened to the branch. This is only a cod 


full of eggs, which one might ſtill take for a living 
call-infert ſo ſmall an appearance of life is there 
in this ſtrange animal. The young are hatched in 
a ſhort time, when there immediately appears a 
multitude of very ſmall animated membranes, 
either oval or circular, which are borne on ſix legs, 
and diſperſe themſelves on all ſides with a wonder- 
tul celerity. bo A 


6. Several of the ſpecies that hve in ſociety, 
preſent us with three ſorts of individuals; to wit, 
males, females, and neuters, or individuals that re- 
main always deprived of ſex. This we obſerve 


in the republics of bees, waſps, andants. We know 


that each ſwarm of bees has but one female, which 
bears the name of queen; the males which are 
called drones, pretty often amount to four or five 


hundred; the neuters which are much more nu- 


merous, are ſometimes forty or fifty thouſand in 
number. Theſe are the z/otes of the little ſparta; 
they are charged with all the labour. The queen and 
drone are wholly taken up in furniſhing the ſtate 


with citizens. She is in a literal ſenſe the mother 
of all her people; ſhe lays in one year upwards of 


fifty thouſand eggs. She produces three ſorts of 
them, from whence are hatched three kinds of in- 
dividuals of different ſhape. The neuters then con- 
ſtruct three ſorts of cells, to receive the eggs, and 
lodge the young to be hatched from them. 
Divers 8 of inſects are real hermaphroattes; 


in each individual both ſexes are united, but he 
3 | | cannot 
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cannot fecundate himſelf; and generation depends 


in this caſe as elſewhere, on the concurrence of 


two individuals. 


7. Other inſefts are hermaphrodttes of a more 
ſingular nature; each individual propagates with- 
out any commerce with another. We have the 
firſt example of this in the v2ne-fretter, that de- 
ſerves ſome attention. 

You have very frequently ſeen little flies faſ- 
tened in a great number to the extremities and 
leaves of plants, and twiſting them round in various 


forms: theſe are vine-fretters, whoſe ſpecies are 


almoſt as numerous as thoſe of vegetables, and 


whoſe remarkable properties are multiplied in pro- 


portion to the attention we pay them. 
They bring forth living young ones. Their 
births are al to trace, there needs only good eyes 


and a little patience. Take up a little one as ſoon 
as it is produced: encloſe it immediately in the 
moſt perfect ſolitude, and in order to be the better 


aſſured, carried your precautions to a degree of 


ſcrupulouſneſs; be with reſpect to it a more vi- 


gilant Argus than the fabulous one. When the 
little recluſe has acquired a certain growth, it will 


begin to have young, and after ſome days you will 
find it in the midſt of a numerous family. 


Make the ſame experiment on one of the indi- 
viduals of this family that you have tried on its 
chief: the new hermit will multiply like its father, 
and this ſecond generation brought up in ſolitude 
will not prove leſs fruitful than the firſt. | 


Repeat the experiment from one generation to 


another; abate nothing of your cares, your pre- 


cautions, and ſuſpicions; proceed, if your pa- 


tience will permit you, to the ninth generation, 
and they will all preſent you with fecund virgins. 
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After theſe experiments, ſo deciſive and reite. 
rated, you are eaſily perſuaded that there is no 
_ diſtinction of ſex in vine-fretters. What indeed 


would be the uſe of ſuch a difference amongſt a 


people where all the individuals are conſtant] 
ſufficient for themſelves? Natural hiſtory is the 
beſt logic, becauſe it beſt teaches us to ſuſpend 
our judgment. Vine-fretters are really diſtin- 
guiſhed by ſexes; there are males and females 
amongſt them, and their amours are the leaſt equi- 
vocal of any in the world. I do not know whether 
there are 1n nature any males more amorous than 
they. „„ 

What then is the uſe of coupling between in- 
ſects that multiply without its aſſiſtance? of what 
ſervice can an actual diſtinction of ſex be to real 
Anarogynes? The clearing up of this point de- 
pends on another great ſingularity. During the 
ſummer ſeaſon they are v2v1parous ; they all bring 
forth living young. Towards the middle of au- 
tumn they become oviparous; they all then lay 
real eggs which are hatched at the return of the 
ſpring. The males begin to appear exactly at 
the time the females begin to lay. There is 
therefore a ſecret relation betwixt the appearance 
of the males, and the laying of the females. There 
are always found in the bodies of the females, 
eggs and young ready to be produced. The 
young then were originally encloſed in eggs. 
During the fine ſeaſon, they are hatched in the 

belly of their mother, and are brought into the 
world alive. Plants at that time P rniſh them 
with a proper nouriſhment, which they fail not 
inſtantly to imbibe by the help of a very ſlender 
trunk. At the approach of cold weather, the 


young cannot unfold themſelves in the 2 
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belly, in order to their being p... 3 
thes remain ſhut up in del eps, where WE; 
are preſerved the whole winter. Were they to 
be hatched at the beginning of thai ſeaſon, they 
would ſoon periſh for want of food. The deve- 
lopement depends ultimately on nutrition. Vine- 
fretters that are produced alive, are more unfolded 
in the matrix than thoſe which are brought forth 
encloſed in eggs. The former then have received 


a nouriſhment in the matrix, which the others 


were not able to obtain there. This nouriſhment 
was ſufficient to effectuate the entire opening 
of the germs. Had not coupling, then, for its 
primary end, the ſupplying the defect of this 
nouriſhment in ſuch germs as were not to be 
hatched till after they had iſſued from the belly of 
their mother? | | 1 a 
I have treated of ſome ſpecies of inſects, the 
males of which are winged, and the females not. 
This ſingularity is alſo to be met with amongſt 
Vine-freiters ; but they offer ſtill more to us with 
reſpect to this. Some of the males are winged, 
and others remain their whole life-time without 
wings. There are likewiſe winged females, and 
other females that are not. But this is not all: the 
males, and particularly thoſe that are deſtitute of 
wings, are ſo ſmall in compariſon of the females, 
that they are ſeen to walk upon them as a mite 
upon fruit; to ſo great a degree has nature thought 
fit to abound, with regard to theſe inſetts, in 
ſingularities of different kinds. | 


8. Animals that multiply by /:ps and ſhoots, and 


that may be grafted, appear to be real zoophytes, or 

plant ants : | 8 5 5 
Of theſe ſome have cet or members, others not. 

We will firſt treat of the latter ſort. 
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The mM „,n Covers the bottom of pond; 
fink marſhes, may almoſt be deemed a reſpectable 
thing: there the GREAT BEING has not diſ- 
dained to aſſemble the traces of his power and 
wiſdom. He has connected the exiſtence of this 
vile matter with that of different ſpecies of worms 
that are deſtined to live in and feed upon it, and 
that will one time or other preſent us with the in- 
tereſting ſight of a new reproduction, which we 
ſhall never think we can ſufficiently admire, and 
{hall therefore wonder at it in proportion as our 
underſtanding is enlightened. 3 
All theſe worms are long and ſlender. They 
are not unlike the treble ſtring of a violin: their 
body is formed of the ſucceſſion of a great number 


of little rings, which decreaſe gradually as they 
approach the extremities. They are very ſoft: 


their head, which terminates in a blunt point, is 


ſuſceptible of various motions. It contracts, di- 


lates, lengthens, and ſhortens itſelf at the pleaſure 
of the inſect. The mouth is furniſhed with a 
muſcle that directs the functions of it, and whoſe 
exerciſe is pretty perceivable. The anus, which 
is placed at the oppoſite extremity, is a little ob- 
long aperture, bordered with an analogous muſcle. 
The whole ſkin is ſo tranſparent, as to admit of 
its being inſpected within, and we may con- 
gratulate ourſelves on this circumſtance, ſince it 
affords us a great ſpectacle. The polypus exhibits 
nothing that has the appearance of the viſcera. 


All its ſubſtance ſeems to be compoſed of a maſs 
of ſmall ſimilar ſeeds. Our fiddle-ſtrings are mi- 
nute beings, quite differently organized, and the 


apparatus of the viſcera, which the microſcope diſ- 
covers to us, ſeems to advance them far above the 
polypus. A long veſſel that goes winding 9 oe 
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head to the tail, is what chiefly ſtrikes the eye of the 
obſerver. By its regular alternate motions, he will 
ſoon know it to be the heart or grand artery. The 
liquor that circulates in theſe winding pallages is 
limpid. It is perceived from the pulſations it 
excites in every part of the artery comprized be- 
twixt two of the rings. One would be apt to 
imagine each of theſe portions to be a real heart, 
and that every artery was a chain of little hearts, 
placed end to end, and that forced the blood from 


one part to another. It is ſeen to run with an uni- 
form motion through all theſe little hearts, and riſes 


in this manner, as by ſo many bladders from the tail 
to the head, near which it finally diſappears. In 
different parts of the artery are diſcovered delicate 
ramifications of veſſels, which may be taken for 
veins, there being perceived no pulſation in them. 
Beneath and along the artery ti:ere is a canal, whoſe 
diameter vanes at different points of its extent. It 
is the inteſtinal duct, which comprehends the ceſo- 
phagus, ſtomach, and inteſtines. The aliment 1s 
there ſeen to digeſt before the eyes of the obſer- 


ver: he follows it in its paſſage : ſees it deſcend 
from the mouth towards the anus, and paſs through 


every part of the canal between theſe two extre- 
mities. But can machines ſo compounded as theſe 
be taken to pieces without injuring their economy 
thereby ? „ 
That ſuffers not in any reſpe& on that account. 
Strictly ſpeaking it affetts theſe inſets no more 


than being divided in the midſt of the body. Each 


half not only continues to hve and move: but 
that which had no head preſently forms another, 
and we may clearly perceive a new tail ſpring 
forth in that part which was deſtitute of one. In 
leſs than three days the two moieties become two 
complete worms, : RD 
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It 1s more extraordinary for fourths, eighths, 
and ſixteenth parts of our worms to aſſume a head 
and tail: this is ſo ſpeedily effected, that in a few 
days all theſe fragments are ſo many perfect in- 
ſects, and after a few weeks attain to the ſame 
length as the entire worm. New rings and new 
viſcera unfold themſelves, the parts reproduced 
differ in no reſpect from the ancient ones. Thus 
the machine is formed anew by its own ſtrength; 
and the ſection, which might be a means of 
deſtroying them, ſerves only to make them con- 
{picuous, 

I have not yet ſufficiently treated of this parti- 
cular. The fix and twentieth part of worms, to 
wit, perfect atoms, are able to re-integrate them- 
ſelves extremely well, and in the ſpace of ſome 
months are jound to be worms of ſeveral inches in 
length. In theſe living atoms, as well as in the 
moſt conſiderable fragments, the circulation ſeems 
to be performed with the ſame regularity as in 
the whole worm. Each atom has its httle heart, 
and we may clearly perceive that this little heart 
is no other than a very ſmall portion of the 
grand artery of the worm, whereof the atom was 
before a part. 
Me may weary ourſelves in cutting the head 
off the ſame individual : we ſhall have the ſame 
taſk to repeat continually, becauſe there always 
ſhoots forth a new one. We may even cauſe 
ſeveral to iſſue at the ſame time, each of which 
ſhall have their proper functions. 87 

There is another ſpecies of theſe worms, 
amongſt which the property of becoming again 
entire is confined in very remarkable bounds. It 
forms a head or tail in the middle; but if it be 
cut into three or four parts, the intermediate 
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ones puſh forth a tail where a head ſhould have 
been produced. This ſupernumerary tail, which is 
in no reſpect deficient, cannot perform the office 
of a head, and the unhappy inſect is condemned to 
periſh with hunger. i 


9. Look into this rivulet, whoſe bottom is co- 
vered with broken pieces of plants: what do you 
perceive upon them? Spots of mouldineſs. Do not 
miſtake: this mouldineſs is not what it appears to 
be: and yon already begin to ſuſpect ſo: you 
think that you greatly ennoble them by advancing 
them to the rank of vegetables: you conjetture 
they are plantsin miniature, that have their flowers 
and ſeeds, and plume yourſelf on being able to 
judge of theſe mouldineſſes in a different manner 
from the vulgar. Take a magnifying glaſs : what 
do you diſcover ? Some very pretty noſegays, all 
the flowers of which are 2x bells. Each bell is 
ſupported by a ſmall ſtalk, which is implanted in 
a common one; you now no longer doubt of the 
truth of your conjecture, and cannot be perſuaded 
to quit this microſcopic parterre. You have not 
however ſufficiently obſerved it. Look ſtedfaſtly 
on the aperture of one of theſe bells: you will 
there perceive a very rapid motion, which you 
cannot be weary of contemplating, and which/ 
you compare to that of a mill. This motion ex- 
cites little currents in the water, that convey to- 
wards the bell a multitude of corpuſcles, which it 
Iwallows up. You begin to doubt whether theſe 
bells are real flowers; and the motions of the ſtalks 

which appear to be ſpontaneous, increaſe your 
ſuſpicions. Continue your obſervations : nature 
herſelf will teach you what you ought to think of 
this ſingular production, and will furniſh you wad: 
. Roots reſh 
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freſh motives for admiring the fecundity of her 


ways. That 1s a bell which detaches itſelf from the 
cluſter, and that floats along in order to fix itſelf 
to ſome ſupport. Follow it. A ſhort pedicle iſſues 
from its extremity : and the bell faſtens itſelf by 
the end of this pedicle. It lengthens and be- 
comes a little ſtalk. It 1s no longer a noſegay you 


are beholding, it is a ſingle flower. Redouble 


your attention ; you are juſt arrived at the moſt 
intereſting moment of inſpection. The flower is 
cloſed, has loſt its form of a bell, and aſſumed that 
of a bud. You perhaps ſuſpect that this bud is 
ſome fruit, or a ſeed that has ſucceeded to the 
flower: for you are loth to give up your firſt 
conjetture. Do not loſe ſight of this bud; it is 
now divided by degrees according to its length, 
and the ſtalk is at preſent ſupplied with two buds, 
leſs than the firſt. Examine what paſſes in both 
of them. They widen themſelves inſenſibly, and 


you perceive a motion at the edge of the opening, 


which increaſes in ſwiftneſs in proportion as the 


bud unfolds itſelf. The mill appears again, and 


the two buds have aſſumed the form of a bell. Can 


a fruit, which changes into flowers, be a real fruit ? 


Can ſuch flowers be real flowers ? that ſwallow 
little inſetts ? Suſpend your obſervations, and re- 


peat them a few hours hence. Your flowers are 
cloſed up as the firſt was; you eaſily gueſs that 
they will ſeparate themſelves as before, afterwards 
open, and preſent you with four bells. That 1s 
already effected, and you have a little noſegay, 
compoſed of four flowers. If you continue your 
inſpection, you will ſee them augment in bulk by 
new diviſions into two's, and ſoon after you will 
count ſixteen, thirty-two, ſixty-four flowers. Such 


is the origin of this microſcopical parterre, vs 
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firſt drew your attention: how much more admi- 
rable does it now appear than you then conceived 
it to be! What a group of wonders does a ſingle 
ſpot of mouldineſs afford! What untoreſeen, va- 
ried, and intereſting ſcenes, are tranſatted on a 
ſcrap of rotten wood! What a theatre does it 
exhibit to a thinking being! But our abode is ſo 
recluſe, that we have but a glimmering view of it; 
ba great would our raviſhment be, if the whole 
© ſpectacle diſcloſing itſelf at once to us, we ſhould 
bdbe enabled to penetrate into the interior ſtructure 
of this wonderful aſſemblage of living atoms! Our 
blunted eyes diſcover only the molt ſtriking parts 
of them ; they only apprehend the groſs parts of 
the decorations, whilſt the machines that execute 
them remain concealed in impenetrable darkneſs ! 
Who ſhall enlighten this protound obſcurity ? 
Who ſhall dive into this abyſs where reaſon itſelf 
is loſt? Who draw from thence the treaſures of 
wiſdom and knowledge concealed within it? Let 
us learn to be content with the ſmall portion com- 
municated to us, and contemplate with gratitude 
thoſe firſt traces of human underſtanding imparted 


to us, towards a world placed at ſuch a great 
diſtance from us. TE 


10. You cannot quit this ſpring, from whence 
you have derived ſo many truths, that are ſo aſto- 
niſning. You diſcover in it other microſcopical 
animals, whoſe form reſembles that of a funnel. 
Theſe are likewiſe polypus'ss They do not 
compoſe a cluſter; but cleave to ſome body by 
their inferior extremity ; you are curious to know 
their method of multiplying. In order to this, place 
your microſcope on one of theſe funnels. Of a 
lingle funnel, there are formed two by a natural 
diviſion; but very different from that of bell 

7 polypuſes; 
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polypuſes ; ſo far has nature thought fit to vary her 
proceedings with reſpect to theſe animals. Examine 
what paſſes in the middle of the funnel. A tranſ- 
verle and oblique ſtripe indicates to you the part 
where the polypus 1s about to divide itſelf. The 
diviſion then is made ſlopingly. The ſtripe points 
out the edges of the new tunnel, and theſe are 
only the lips of the freſh polypus. You diſcover 
in them a pretty flow motion, which helps you to 
diſcern them. They approach each other inſenſibly, 
the body colletts itſelf by degrees; a little ſwelling 


forms 1t{elf on the ſide, which is a new head. You 


already clearly diſtinguiſh two polypus's placed 
above each other. The upper polypus has the 
former head and a new tail; the inferior one a 


new head and the former tail. The upper polypus 


is connected with the other only by its lower ex- 
tremity. By a motion it gives itſelf, it is at laſt 
detached from the other; and floats away in order 
to fix elſewhere. The inferior polypus remains 
faſtened to the place where the funnel was before 
the diviſion. LE 


11. Net-polypus's likewiſe derive their name 
from the exterior form of their bodies ; they pretty 
nearly reſemble that of a fiſhing- net. They al- 
ſemble in groups, and faſten on all the bodies they 
meet with in freſh water. They are very tran- 
ſparent. In the inſide of the polypus there 1s 
formed an oblong and whitiſh body. As ſoon 
as it is formed, it deſcends by degrees, ſhews itſelf 
on the outſide, and remains fixed perpendicularly 
on the polypus. It produces new ones every day; 
and the group they compoſe on the exterior part 
of the polypus, increaſes in growth. If theſe mi- 


nute bodies be eggs, they are of a ſingular ſpecies; | 


they. 
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they are abſolutely without any covering, and are 
neither membraneous or cruſtaceous. We cannot 
affirm of theſe eggs, that young are hatched from 
them, but are . a neceſſity of acknowledging, 
that theſe little ovzform bodies unfold themſelves. 
This developement is accompliſhed in a few mi- 
nutes, and the polypus becomes the ſame as its 
mother: imagine to yourſelf a bird that ſhould 
iſſue from its mother's belly, entirely naked, rolled 


together like a ball, whoſe members ſhould after- 


wards diſplay themſelves, and you will have a re- 
preſentation of the production of net polypuſes. 


12. Cluſter-polypuſes propagate by dividing in 


the middle; arm-polypuſes do not multiply in this 


manner. They bring forth their young almoſt as 
a tree ſhoots forth its branches. A little bud ap- 
pears on the ſide of the polypus. Do not ſuppoſe 
that this bud contains a polypus, as the vegetable 
bud comprizes a branch: it is itſelf the polypus in 
its growth. It increaſes in ſize and length, and 
at laſt ſeparates from its mother. Whilſt it is 
united to her, they both compoſe one body, as the 
branch with the tree. You are to underſtand 
this in the ftrifteſt ſenſe. The prey which the 
mother ſwallows, paſſes immediately into her 
young, and imparts the ſame colour to it. So that 
the whole conſiſts of one little bowel in a great 
extent, The prey which the young one ſeizes 
for it fiſhes for it as ſoon as it has arms) paſſes in 
like manner into the mother. They nouriſh each 
other reciprocally. 5 2 PIES. 
There is ſfarcely any polypus without buds. 
erefore are fo many polypuſes, or 

lo many ſhoots that grow on a common trunk. 


Whilſt 
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Whilſt they are unfolding, they themſelves ſend 
forth ſmaller ſhoots, and theſe ſmaller ſtill. They 
all extend their arms on both ſides. You think 
you are beholding a very buſhy tree. The nouriſh. 
ment received by one of theſe ſhoots, is ſoon 
communicated to all the reſt, and to their common 
mother ; the chief of the ſociety and the members 
are one. The ſociety is diſſolved by little and 
little, the members ſeparate themſelves, are dif- 
perſed, and each ſhoot becomes in its turn a little 
genealogical tree. | 

Such 1s the natural method by which the arm- 
polypus multiplies. It may alſo be multiplied by 
ſlips. There is no need to mention, that when 
it is cut in pieces, each piece in a {ſhort time be- 
comes a perfect polypus. It were better to ſay 
at once, that the polypus, after being cut into ſmall 
Pieces, riſes again from its ruins, and the little 
fragments yield as many polypuſes. Being cut 
either in length or width, this extraordinary ani- 
mal is reproduced in the fame manner, and the 
ſources of lite are equally inexhauſtible. 


13. But the following 1s what fable itſelf has 
not preſumed to invent: bring to their trunk the 
heads that have been ſtruck off, they will reunite 
to it, and you will reſtore to the polypus its head, 
You may allo, if you think proper affix to it the 
head of another polypus. The mutilated parts of 
the ſame or different polypuſes, when placed end 
to end, will unite in like manner, and form only a 
ſingle polypus. „„ 
hat have J hitherto ſaid ? There is ſcarce an 
miracle that may not be performed by means of 
the polypus; but miracles, when multiplied to ſo 
great à degree, hardly appear to be ſuch. A 
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polypus may be introduced by its hind part into 


the body of another polypus. The two individuals 


unite, their heads become ingrafted into each 


other; and the polypus, which at firſt was double, 


is converted into a ſingle polypus, that eats, grows 
and multiplies. 

I have compared the polypus to the finger of a 
glove: this finger may be furned inſide out : ſo 
may the polypus likewiſe, and being ſo ſhifted, 


can fiſh, ſwallow, and multiply by ſlips and 


ſhoots. 


It will be eaſily believed that the polypus does 
not hke to remain thus ſhifted. It makes an 
effort to regain its former poſition, and frequently 
ſucceeds either in part, or altogether. The poly- 
pus, which 1s partly turned back again as at firſt 1s 
a real Proteus, that aſſumes all kinds of forms, 


which are all equally ſtrange. Endeavour to re- 
es to yourſelf the polypus thus turned again. 


ou remember that the inſect is made in the form 
of a bowel. One part of the bowel then is turned 
backwards on the other; it there faſtens and en- 
grafts itſelf. In that caſe the 2 is as it were 


doubled. The mouth encompaſſes the body like 


a fringed girdle; the arms are the fringe. They 
then point towards the tail. The fore: part con- 
Unues open; the other is uſually ſhut up. You 
expect no doubt to ſee a new head and new arms 
to grow out of the fore-part ; which you have ob- 


ſerved in all the polypuſes that have been divided 


tranſverſely. But the polypus combines itſelf 
a thouſand different ways, and each combination 
has its conſequences, which experience alone can 
The fore-part cloſes itſelf; it 
becomes a ſupernumerary tail. The polypus, 
which was at firſt extended in the right line, is 
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curved more and more. The ſupernumerary tail 


lengthens every day. The two tails reſemble the 
feet of a pair of compaſſes. The compaſſes are 


partly open. The ancient mouth is at the head of 


the compaſſes. This mouth, which is faſtened 
to the body, and embraces it like a ring, cannot 


diſcharge its functions. What then muſt become 


of the unfortunate polypus with two tails and 
without a head? How will it be able to live? Do 
= think that you havetaken nature at unawares ? 

ou are miſtaken. Towards the upper part of 
the polypus, near the ancient lip, thereare forming 
not only a ſingle mouth, but ſeveral; and this 
polypus, concerning which you enquired a minute 
ago how 1t could exiſt, is now a ſpecies of hydra 
with ſeveral heads and mouths, and devours with 
all theſe mouths. . 


14. What a multitude of phyſiological truths, 


that were unknown to us in the vegetable king- 
dom, has the arm-polypus alone unveiled to us? 
How do theſe truths appear as paradoxes, and 
yet how evidently are they e ee ? Who 
can doubt now that there exiſts an animal, -a very 
animal, ſince it is extremely voracious, whole 
young grows like branches, and which being cut 
to pieces and attually minced, regenerates anew 


in all its parts, and even in the ſmalleſt fragments, 


that may be grafted by approximation or inocu- 
lation, turned inſide outwards like a glove, after- 


wards cut, turned back and cut again, without 


ceaſing, to live, devour, grow, and multiply. 
It was not a fit ſeaſon therefore to make general 
rules, to arrange nature, eſtabliſh diſtributions, 


form ſyſtematical orders, and to raiſe an edifice, 


which future ages, better inſtrufted, will even 


dread to project. We have ſcarce any knowledge 
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of the animal, when we would undertake to de- 
fine it. Becauſe our knowledge 1s at preſent in 
ſome meaſure improved, ſhall we preſume to 
think we thoroughly know eit? Polypuſes have aſto- 
niſhed us, becauſe on their firſt appearance there 
was no idea in our brain analogous to them, and we 
had taken great pains to diſcard from it the very 
poſſibility of their exiſtence. How many animals 
are there that are even more ſtrange than polypuſes, 
and that would confound all our reaſonings, could 
we diſcover them? It would be neceſſary on that 
occaſion to invent a new language, in order to deſ- 
cribe our obſervations. Polypuſes are placed on 
the frontiers of another univerſe, that will-one 
time or other have its COLUMBUsS's and VEsPU- 
TIUSES. Shall we imagine that we have pene- 
trated into the interior parts of the continents, be- 
cauſe we have taken a flight view of ſome coaſts 
at a diſtance? We will form to ourſelves more 
exalted ideas of nature ; we will conſider her as 
one immenſe whole, and will firmly perſuade our- 
ſelves that what we diſcover of her is but the 


ſmalleſt part of what ſhe contains. Having been 


heretofore aſtoniſhed, we will forbear being ſo for 


the time to come, but will continue our obſer- 


vations ; we will amaſs freſh truths, connect them 


if we are able, and be in expectation of every diſ- 
covery, becauſe we will continually ſay, that the 
known cannot ſerve as a model for the unknown, 
and that models have been varied ad infinitum. 
Clu/ter-yolypuſes multiply by dividing themſelves ; 
who can tell but that there may one time or other 
be diſcovered animals, that inſtead of dividin 
themſelves, may unite together, and join themſelves 
to one another, in hon. to compoſe one ſingle 
animal? Or who knows whether the multiplication 
of ſuch an animal may not have as an eſſential 


condition, 
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condition, the conſolidation of ſeveral animalcules 
in a ſingle one? We ſay that an animal muſt have 
a brain, a heart, arteries, veins, nerves, a ſtomach, 


&c. Theſe are the ideas we have deduced from 


large animals, and we carry them every where 
with confidence. We act herein like a French 


traveller, who ſhould expect to find in the Terre 


Auſtrales the modes of his own country, and that 
would be greatly chagrined on Derg diſappointed. 
The animal kingdom has alſo its Te 

in which probably it is not cuſtomary to meet 


with a brain, a heart, a ſtomach, &c. Why do 


we deſire that nature ſhould always condeſcend 


to form one animal with the elements of another? 


She might indeed be conſtrained fo to do, did not 
her fecundity ſurpaſs that of our poor conceptions ? 
But the HAND, which has formed the polypus, 
has demonſtrated to us, that 1T can, when ne- 
ceſſity requires, animalize matter at a much leſs 
expence. IT has deſcended by almoſt inſenſible 
degrees from thoſe * organized maſſes we call 


als + to thoſe minute organized bodies we 

ile inſect; and by gradual and ſkilfully contrived 
ſubtractions, it has at length reduced animality to 
her ſmalleſt terms. We are unacquainted with 


theſe ſmalleſt terms. The polypus, ſimple as it 


appears to be, is without doubt very much com- 
pounded, in compariſon of ſuch animals as are 
placed beneath it in the ſcale. It is, if we may be 


allowed the expreſſion, too much an animal, to 
be the laſt term of animality. We know that the 
brain is the principle of the nerves, that it filtres 


the ſpirits; that the nerves are the organ of feel- 


ing; that the heart is the primum mobile of 


circulation; that the veins and arteries are the de- 
pendancies, all this we have ſeen in great animals, 
we have again to our ſurpriſe Foun it in inſects: 

„ l though 


rre Auſtrales, 


H 


( 191 ) 


though under different forms: we were thus ac- 
cuſtomed to regard theſe various organs, and ſome 
others, as eſſential to the animal. The polypus, how- 
ever, exhibits to us nothing ſimilar; the beſt mi- 
croſcopes only diſcover to us an infinite number 
ol ſmall diſſeminated ſeeds in its whole ſubſtance; 


and the unforeſeen experiment of us ſhiſting, fuf- 
ficiently proves that there is nothing in its ſtruc- 
ture common to that of animals before known to 
us. Were we not capable of imagining, that an 
animal had been endued with the property of 
being propagated and grafted like a plant, it would 
have been much leſs poſſible for us to ſuſpett that 
there had been granted to it the power of being 
turned inſide out like a glove. The arm-polypus, 
is neverthelefs a perfect animal; its voracity is ex- 
ceſſive; it devours all the little inſects that happen 
do touch it, and ſeizes them with ſuch {kill, as ſeems 
oo give it an affinity to _— animals. The clu/ter 
polypus quite differently conſtructed, has not the 
= lame advantages, but has relative ones: it can excite 
= rapid motion in the water which brings towards 
ii thoſe living corpuſcles it feeds upon. There are 
undoubtedly many animals that are ſtill much more 
dilguiſed than the clu/ter-polypus, and by not afford- 
ng us any exterior ſign of animality, leave us for a 
long time uncertain of their true nature. When 
a 5/5 of ſuch a polypus is detached from it, and 
fxes it by its ſhort pedicle to any ſupport, ſhould we 
be apt to conſider it as an animal production: has 
ot the gall-inſect been taken for a real vegetable 
ab nut by ſuch obſervers as had not ſeen it in 
is primitive ſtate? Is not the pond muſcle defici- 
ent in many things we judge to be neceſſary for 
he animal? How many ſhell-fiſh are ſtill farther 
Pegraded ? Nay more, there may probably exiſt 


{ome 
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ſome animals, which it would be impoſſible for us 
to acknowledge as ſuch, even though their whole 
ſtructure, as well internal as external, ſhould be 
laid open to us; the reaſon is, that judging only 
according to our preſent notions, we cannot de- 
duce from this ſtructure the opinion of life. 


. 15. 1 cannot yet quit this ſubject. We are not 
able to conceive all the methods by which the 
AUTHOR of nature has given hfe and ſenſation 
to a prodigious number of different beings. Let 
us judge of them at leaſt by a ee of a 
ſmall number of animated beings we are ac- 
quainted with. How greatly does life differ in the 
ape and bell-polypus? What intermediate degrees 
are there betwixt theſe two terms ? Perhaps there 
are ſtill more from this polypus to the laſt of ani- 
mals. I do not examine if ſouls have been varied 
like bodies; but I conceive that organized matter 
has been modified infinite ways, to which have 
correſponded as many different methods of parti 
cipating life and ſenſation. I hkewiſe concave 
that the ſame ſoul, if placed ſucceſſively in all the 
organized bodies that exiſt, would ſucceſſively ex. 
perience all the poſſible modifications of life and Fi: 
ſenſibility. This ſoul would paſs through all the | 
degrees of animality ; and if ſhe could remember 
them all, and compare them, ſhe would equal the | 
ſuperior intelligences in knowledge. She would þ 
_ contemplate our world through all thoſe glaſſes that 
have been given to the various beings that in. 
habit it. 


16. Let us draw a general conſequence from all 

| this: that analogy, which is one of the great light} 

of phyſics, is not capable of diſſipating the ſhay 
of it. This light is frequently extinguiſhe/ 
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the approach of certain bodies which we bring to 
the touch of experiment. To what purpoſe does 
analogy ſerve in the examination of the ba/b-poly. 
pus? We cannot even define theſe bulbs ; and 
does the name we give them expreſs any thing 
more than mere appearances! How can analo 
enlighten us concerning the nature of theſe minute 
bodies, and the manner by which they are engen- 
dered and ingender, whillt ſhe offers nothing to 
us either in the vegetable or animal kingdom, which 
bears the leaſt relation to theſe productions, ſo 
different from all thoſe that were known tous? I 
aſhrm as much with regard to the natural diviſion 
of the bells, and of the ſhifling of the arm-polypules. 
This is an entire new order of things, which has 
Its particular laws, which we ſhould in all proba- 
bility be able to diſcover, could we find ſome 
means of penetrating into the ſecret mechaniſm of 
theſe little beings. We ſhould then diſcern all 
the ſides by which they are connetted with other 
parts of the organical world. 


17. When we conſider in a general view the 
compoſition of men and quadrupeds, we ſhall 
preſently diſcern that there is with reſpect to all 
of them the ſame foundation of ſtructure, dif- 
terently modified in different ſpecies. In order to 
be convinced of this, we need only caſt our eyes 
on thoſe anatomical plates, in which are repreſented 
the ikeletons of divers animals that have been 
B dilſctted. From man, the ape, and horle, to the 
© {qurrel, weaſel, and mouſe, we {hall fee through- 
out the ſame deſign, the ſame arrangement, the 
Flame eſſential relations, except in a few particu- 
lars. The ſpine, which is formed of a ſeries of 
parts, joined to each other as by ſo many hinges, 


bears to its upper extremity a fort of bony box, 
Vol. IV. I 5 01 
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ſome animals, which it would be impoſſible for us 
to acknowledge as ſuch, even though their whole 
ſtructure, as well internal as external, ſhould be 
laid open to us; the reaſon is, that judging only 


according to our preſent notions, we cannot de- 
duce from this {trutture the opinion of life, 


16. I cannot yet quit this ſubject. We are not 
able to conceive all the methods by which the 
AUTHOR of nature has given life and ſenſation. 
to a prodigious number of different beings. Let 
us judge of them at leaſt by a compariſon of a 
ſmall number of animated beings we are ac- 
quainted with. How greatly does life differ in the 
ape and bell-polypus? What intermediate degrees 
are there betwixt theſe two terms? Perhaps there 
are ſtill more from this polypus to the laſt of ani- 
mals. I do not examine if ſouls have been varied 
like bodies; but I conceive that organized matter 
has been modified infinite ways, to which have 
correſponded as many different methods of part 

_ cipating life and ſenſation. I likewiſe conceive 
that the ſame ſou], if placed ſucceſſively in all the 
organized bodies that exiſt, would ſucceſſively ex- 
perience all the poſſible modifications of life and 
ſenſibility. This ſoul would paſs through all the 
degrees of animality ; and if ſhe could remember 
them all, and compare them, ſhe would equal the 
ſuperior intelligences in knowledge. She would 
contemplate our world through all thoſe glaſſes that 
have been given to the various beings that in- 

habit it. | 


16. Let us draw a general conſequence from al 
this : that analogy, which 1s one of the great lights 
of phyſics, is not capable of diſſipating the ſhades 


of it, This light is frequently extinguiſhed s 
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the approach of certain bodies which we bring to 
the touch of experiment. To what purpoſe does 
analogy ſerve in the examination of the bulb-poly- 
pus? We cannot even define theſe bulbs ; and 
does the name we give them expreſs any thing 
more than mere appearances? How can analo 

enlighten us concerning the nature of theſe minute 
bodies, and the manner by which they are engen- 
dered and ingender, whillt ſhe offers nothing to 
us either in the vegetable or animal kingdom, which 
bears the leaſt relation to theſe productions, ſo 
different from all thoſe that were known tous? I 


allirm as much with regard to the natural diviſion 


of the bells, and of the ſſiſting of the arm-polypuſes. 
This is an entire new order of things, which has 
Its particular laws, which we ſhould in all proba- 
bility be able to diſcover, could we find ſome 


means of penetrating into the ſecret mechaniſm of 


theſe little beings. We ſhould then diſcern all 


the ſides by which they are connetted with other 
parts of the organical world. 


17. When we conſider in a general view the 


compoſition of men and quadrupeds, we fhall _ 


preſently diſcern that there is with reſpect to all 
of them the ſame foundation of ſtructure, dif- 
terently modified in different ſpecies. In order to 
be convinced of this, we need only caſt our eyes 
on thoſe anatomical plates, in which are repreſented 
the ikeletons of divers animals that have been 
dilſected. From man, the ape, and horſe, to the 
{quurrel, weaſel, and mouſe, we ſhall ſee through- 
out the ſame deſign, the ſame arrangement, the 
lame eſſential relations, except in a few particu- 
lars. The ſpine, which is formed of a ſeries of 
parts, joined to each other as by ſo many hinges, 


bears to its upper extremity a ſort of bony box, 
Vo I.. | IV. | | of 
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of greater or Jeſs extent. Some bony arches, 
which on one fide are connetted with the ſpine, 
and on the other with a part oppoſite to it, form 
another more ſpacious box. The upper and lower 
extremities are joined likewiſe to the ſpine by 
different interpoſed bands, and maintain the body 
in thoſe various attitudes its exigencies require. 
This ceconomy is ſo generally oblerved, that it has 
even been remarked that the vertebræ of the neck 
are ſeven in number in all the ſpecies. Almoſt 
the ſame order 1s to be met with in birds and 
fiſhes. It varies more and more in reptiles, ſhell- 
fiſh, and inſects. The latter however have their 
bones, ſeveral parts of which ſeem to imitate the 
correſponding ones in great animals; but whereas 


among the latter the fleſh covers the bones ; 


on the contrary, among inſects the bone covers 
the fleſh. In this numerous claſs of little ani- 
mals, nature has in an eſpecial manner d:ver/ificd 


her models the moſt, and diſplayed the wonder- 


ful fecundity of her inventions. In the large 
parts of t!2 animal kingdom ſhe pretty nearly pur- 


ſues the ſame plan of architecture, and hardly di- 


verſifies any thing but the orders. In one we be- 
hold the ſtrength and majeſty of the Tuſcan; in 
others the elegance and delicacy of the Cornthian, 
But when ſhe deſcends to inſetts, ſhe ſeems 
entirely to change her plan, and to retain as 
little as poſſible of her firſt models. She ſeems 
at length to abandon them altogether in her form- 


ation of an arm or bell-polypus. She conſtrutts 


plants on ſtill different models; but theſe models 
retain 1n them ſomething of the organization of 


animals, and particularly that of inſects. The 


organs of reſpiration are almoſt the ſame in 
the plant and inſet. Thoſe parts which are 
9 eſſential 
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eſſential to life are diſperſed throughout the whole 
body of the plant, as they arg in inſets, that are 
reproduced by flips. Thoſe plants which appear 
to be moſt elevated in the ſcale, exhibit to us a ſtalk, 
branches, roots, leaves, flowers, and fruit. A 
{wine-bread, an agaric, a liver-wort, on the con— 
trary, are ſo extremely diſguiſed, and have in 
them ſo ſmall a reſemblance to plants, that it is 
neceſſary to have the eye of a {trict obſerver, in 
order to know and characterize them. Theſe half. 
vegetable productions, if I may be allowed the 
phraſe, ſeem, in the vegetable kingdom to be what 
the gall-inſect, polypus, and the muſcles are in the 
animal. They do not appear to be more organized 
than an amianthus, a talc, or a cryſtal. 


18. The diſtance however is much greater from 


the molt regular foſſil, or that moſt reſembling a 
vegetable, to the plant in the leaſt degree ſo, or 
that is the leaſt organized. The fofhil does not 


oro, properly ſpeaking: it does not receive nou- 


72//ument, nor engender. It is formed of the ſuc- 
ceſſive appoſitton of different molecules, which by 
uniiing together under certain relations, deter- 
mine its figure. The plant is a body truly organi- 
zed, which of itſelf works the molecules, deſtined 
to incorporate themſelves with its ſubſtance, and 
io extend it every way, and contains little bodies 
reſembling it, which it nouriſhes, cauſes to ex- 
pand themſelves, and by means oi which it mul- 


tiplies its being. Nature then ſeems to make a 
great chaſm in paſſing from the vegetable to the 


toſſil, &c. There are no bands, no links hitherto 
known to us, which unite the vegetable to the 
mineral kingdom. But ſhall we form our judg- 
ment of the chain of beings by our prelent degrees 
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of knowledge? Becauſe we here and there diſco- 
ver in it ſome intermptions, ſome void ſpaces, 
ſhall we conclude from, thence that they are real? 
Shall we imagine that a comet has ſplit the ſcale 


of our world, and deſtroyed the harmony of it? 


We are only beginning to ſurvey the vaſt cabinets 
of nature; and amongſt that innumerable multi- 
| tude of various productions which ſhe has aſſem- 
bled, how many are there which we have not fo 
much as ſeen, and can frame no idea of their ex- 
iſtence? Shall we haſten to decide concerning the 
reſult of theſe productions before we have exa- 
_ mined them all, or formed an exact lift of them? 
The vacancy we ſuppoſe left between the vege- 


table and mineral, will in all probability be one 


day ſupplied. There was a ſimilar void betwixt the 


animal and vegetable: the polypus now fills it up 


and ſets in a conſpicuous light the admirable gra- 
dation there 1s among all beings. It is true we can- 
not form any mean idea betwixt the plant and the 
foſſil; we do not imagine there is any ſhadowing 
between growth and appoſetton: but had we formed 
any conception of the properties of the polypus? 
If thoſe marine productions, which have been called 
ſtony plants, were real plants, they were in ſome 


meaſure one of the links requiſite for uniting the 


vegetable to the mineral kingdom. But late diſ- 
coveries have informed us, that theſe pretended 
plants are only works of certain polypuſes, that 
have the art of conſtructing caſes 2 themſelves. 
Thoſe coral flowers, ſo much celebrated, were 
real polypuſes, and this is another truth wherewith 
the poly ꝑus has enriched the phyſical world. 


19. Organized bodies are tiſſues which are more 


or leſs fine pieces of net-work, or pieces of ſtuff, 


whoſe warp itſelf forms the woof, by an art which 
5 we 
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we ſhould think we could never enough admire, 
were we acquainted with it. Foils are a kind of 
inlaid work. We do not know where the orga- 
nization ends, nor which 1s its ſmalleſt term. But 
by ceaſing to organize, nature does not ceaſe to 
diſpoſe or arrange. She even ſeems to organize 
when ſhe has made an end of doing ſo. One 
would be ready to imagine that frbrous and /eaved 
ſtones were vegetables in part diſguiſed. The 
conſtant regularity of /alts and cryſtals ſtrikes us 
in an equal degree. We may be aſſured, that the 
cryſtal is formed of the repetition of an infinite 
number of ſmall, regular and pyramidal bodies, 
properly laid on each other, which repreſent, in 
ſome meaſure, the whole exactly in miniature. We 
ſhould, notwithſtanding, be very much miſtaken, 
were we to conſider theſe little pyramids as the 
germ of the cryſtal; it is ſtrictly ſpeaking no more 
than an element or conſtituent particle of it. It 
does not unfold itſelf, it remains as it was; but it 
ſerves as a ſupport to other ſimilar pyramids which 
are to be Joined to it, and thus to augment the 
cryſtaline maſs by ſucceſhve aggregates. The cryſ- 
taline juice is not received, wrought, and aſſimi- 
lated by ſtrainers or veſſels that are more or leſs fine, 
or more or leſs folded together, within the pyramud ; 
it is already entirely prepared when it procures the 
union of different molecules into one pyramidal 
mals, by virtue of the laws of motion and attraction. 
This is the primary character which diſtinguiſhes 
brute from organized bodies: a character which 
we ought never to loſe ſight of, when we compare 
together beings of theſe two claſſes. 


p 20. Thus the bodies of plants and animals are 
pecies of looms, machines more or leſs com- 
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pounded, which convert into the proper ſubſtance 
of the plant or animal the various matters ſubjetted 
to the action of their ſprings and liquors. Theſe 
machines, which are ſo ſuperior in ſtructure to 
thoſe of art, ſeem ſtill more ſo when compared in 
their eſſential effects. Thoſe matters which orga- 
nical machines work, they likewiſe af/tmulate and 
incorporate with themſelves; they grow by this 
incorporation, augment in their dimenſions every 
way, and during their growth, all their parts 
prelerve among themſelves the ſame relations, 
the ſame proportions, the ſame exerciſe; all con- 
unue to diſcharge their proper functions: the ma- 
chine remains in its extended ſtate, what it was in 
miniature. It is a ſyſtem, a wonderful aſſemblage 
of an almoſt infinite number of tubes, 1 | 
formed, calibered, and interwoven, that like fo 
many filtres, purge, faſhion, and refine the nutri- 
tious matters. Each fibre, what am I ſaying! Each 
fibrilla 1s itſelf a machine in miniature, which by 
performing analogous preparations, appropriates 
to itſelf the alimentary juices, and gives them the 
arrangement ſuitable to its form and their func- 
tions. The whole machine is in ſome meaſure 
only the repetition of all theſe er machines, 
whoſe united ſtrength conſpires to the ſame general 
end. The excellence of organical machines appears 
in a conſpicuous light from other till more ſtri- 
king inſtances. They not only produce, from 
their own foundation, machines ſimilar to them, 
but a great number of them reproduce of them- 
ſelves, thoſe parts they had been deprived of, 
which various parts become afterwards as many 
machines, equally perfect with thoſe whereof they 
before only made a part. | 
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21. To conclude: the ſame general deſign com- 
prizes all parts of the terreſtrial creation. A glo- 
bule of light, a molecule of earth, a grain of falt, 
a particle of mouldineſs, a polypus, a ſhell-fiſh, a 
bird, and a quadruped, man, are only difterent 
firokes of this deſign ; and repreſent all poſſible 
modifications of the matter of our globe. My ex- 
preſſion falls greatly beneath reality ; theſe various 
productions are not different ſtrokes of the fame 
defigns; they are only ſo many various points of 
a lingle ſtroke, that by its infinitely varied circum- 
volutions, traces out to the aſtoniſhed eyes of the 
cherubim, the forms, proportions, and concate- 
nation of all earthly beings. This ſingle ſtroke 
delineates all worlds, the cherub himſelf is a point 
of it: and that ADORABLE HAND which drew 
this ſtroke, alone poſſeſſes the method of deſ- 


cribing it. 


CHAP. 
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"CHAP. 1x; 


Continuation of Animal Oeconomy confidered it 
Inſels. 


1. bh the ſeventh chapter you have ſeen the 
1 earth-worm regenerate ; you have contem- 
plated the progreſs of this regeneration; you have 
remarked a little bud that grew at the fore-part of 
the ſtump, which unfolding itſelf by degrees, be- 
came a vermiform appendage, a kind of little 
worm, that ſeemed to be ingrafted on the ſtump. 


This animal bud has diſcovered to you the firſt. 


origin of the part that is reproduced. You have 
perceived that it was lodged in miniature under 
the fleſhy parts of the ſtump, and that the latter 
does not contribute more towards this production 


than the earth does to the plants that have taken 
root in it. | : 


Thus the earth- worm contains, like the polypus' 
a multitude of germs, which begin to unfold them- | 


| ſelves as ſoon as certain accidents convey towards 
them the nutritious juices. The ſources of repa- 
ration are here in proportion to the accidents that 
may threaten the animal. But the reproduction 
of the earth-worm is much more aſtoniſhing than 
that of the polypus. It 1s not only an enormous 
coloſſus in compariſon of the polypus, but its {truc- 
ture is alſo much more compounded. It affords 
a more numerous apparatus of viſcera, veſſels, 

tracheæ, 
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trachæ, muſcles, &c. It has real blood, and this 


blood circulates. But it is beſides an hermaphro- 
dile: it unites at once all the organs peculiar to 
the two ſexes. This infett, which in appearance 
is the moſt contemptible, would alone be ſufficient 


to exhauſt the ſagacity of the ableſt obſerver, 


though applying himſelf ſolely to the contempla- 
tion of it. What a gainer would phyſiology be 
from ſuch an enquiry ? What a number of truths, 
concerning which we ſhould have no doubt, would 


then augment the treaſures of our phyſical know- 
ledge? 


2, The regeneration of freſh water worms pre- 


ſents us with the ſame phenomena as that of the 


earth-worm, and their ſtrufture is likewiſe very 
much compounded. Several ſpecies of them are 
principally diſtinguiſhed by their colour. All of 
them do not poſſeſs in the ſame degree the pro- 


perty of multiplying by „lips. In general, the po- 


lypus greatly ſurpaſſes them in this reſpect; per- 


haps, becauſe its ſtructure is more ſimple; and it 


may alſo be owing to its having a more ample 
proviſion of germs. Be that as it may, when we 
cut off the head or tail from the worms we are 


_ treating of, they do not themſelves become worms; 
| but all, or the preateſt part of the intermediate 
_ pieces, how ſmall ſoever they be, very eaſily re-e 


generate themſelves, and in a ſhort time produce 
an equal number of compleat worms. 


Regeneration begins by a little puffing up of 
the anterior extremity : this puffing ſeems analo- 
gous to the vegetable roll. The wound cloſes 


and quickly conſolidates. A little bud appears 


in the centre of the roll. This bud increaſes in- 
| ' 3 Ee | ſize 
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ſize and length by degrees. New rings and new 
viſcera begin to appear. You ſee from the reſt 
what 1s to follow. Nene 5 

Lou alſo very eaſily comprehend after what 
manner each piece vegetates of itſelf. It has in 
miniature the ſame viſcera as the whole exhibited 
at large. You have not forgot that the parts eſ- 
ſential to life are here diſperſed throughout the 
whole body, and that circulation is performed in 
the ſmalleſt pieces as in the whole worm. 

Little buds or tubercles ſometimes riſe on the 
bodies of theſe worms, and give room to think 
that they are young ones growing from them, /{:þs 
reſembling thoſe of the polypus, having the ſame 
origin and end. FS 

This ſpecies of worm, from certain pieces. of 
which a tail ſhoots forth in the part where a 
head ſhould have been. produced, affords a very 
ſingular phenomenon, Which the frequency of 
it does not permit us to conſider as the mere effect 
of chance. It alſo proceeds leſs from chance 
than the production of this ſupernumerary tail. 
It is too well organized not to have the ſame ori- 
gin as that which ſhoots forth at the poſterior ex- 
tremity. But we cannot pretend to ſay what are 
the cauſes which here determine a tail to take the 
place of a head. We only know, that this kind 
of worm is very much expoſed to the loſs of its 
hind part: it is therefore in all probability fur- 
niſhed with more means for reparing this loſs, than 
that of the fore- part. 


3. It would ſeem as if nature had propoſed to 
herſelf a kind of diverſion in the formation of 
inſects. She has laviſhly beſtowed on them mem- 
bers and organs, which ſhe has diſtributed but 

| ſparingly 
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ſparingly to other animals; to one ſhe gives two 
hundred legs; to another twenty thouſand eyes; to 
a third ſeveral hundred lungs, &c. The produttion 
of new legs, new rings, a new head, and a new viſ- 
\ cera, ſeem in theſe inſtances to be attended with no 
greater labour or difficulty than the production of 
new hairs or new feathers. | 

She often likewiſe diſguiſes the ſame inſect, and 
preſents it to us ſucceſſively under ſuch oppoſite 
forms, that they ſeem to compole ſo many diſtinct 
beings. Thus leads us to the metamorphofts of 
 inletts. | 


4. We have had frequent occaſion to acknow- 
ledge, that the proceedings of nature are not 
always uniform, and that ſhe can accompliſh the 
fame end by very different ways. Look at this 
little oblong, black, ſmooth, and ſhining cone. It 
molt reſembles thoſe cones which many inleCis 
conſtruct to metamorphole themſelves in. How- 
ever, it differs from them in fome eſſential 
particulars. View it through a microſcope; you 
will then perceive in it ſome annular incifions, 
but not very deep, which difcover to you its 
true nature, and at the ſame time informs you, 
that 1t is nothing but the ſkin of a worm, 
which is become round, and has contratted a 
hardneſs. Open 1t gently with the point of a 
needle, you find nothing in it but a kind of 
pap, in which you are able to diſcover nothing. 
The inſect has but lately loſt its form of a worm; 
how has it been reduced into that ſoft ſubſtance ? 
How will that become an inſect? Suſpend your 
queſtions, and open a cone that 1s leſs recent 
than this. What do you diſcover in it? A 
little maſs of oblong, whitiſh fleſh, in which you 
. I 6 cannot 
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cannot perceive, even through a magnifying glaſs, | ſe 
the leaſt ſigns of members or organs. In a word, = <c 
you have before you an oblong ball, Do not [FR be 


1magine that this ball is a caſe that contains a 
nymph: it is itſelf a nymph that is much diſguiſed. 


Preſs the ball a little : the legs begin now to ſhew = ſe 
themſelves: they come out of a little ſocket, that ba 
is at one of the extremities of the ball. Augment h 
the preſſure by degrees; you will force all the = th 
parts of the nymph to appear. They therefore ca 
exiſt already: but they were ſunk and infolded = ſu 
within the ball, almoſt as the fingers of a glove ſti 
might be in the hand of a glove. | e 
If you could make the ſame experiment on the v 
oform bodies of net-polypuſes, and on the buds of be 
arm: polypuſes, that you have lately made on the = er 
oblong ball, you would probably oblige the little = th 
polypus to produce itſelf, and by that means acce- = an 
lerate the time of its birth. 8 I. 
5 te 
5. Inſects that paſs through the ſtate of an oblong is 


ball can therefore form themſelves a cone of their 
own ſkin. All the parts of the nymph ſeparate 
themſelves by little and little from this ſkin. It 
grows round and hard about them; and under 
this ſingular arch they make an end of perfecting 
_ themſelves. They are at firſt only of the conſiſt- 
ence of a pap. This thickens by degrees. It aſ- 
fumes the form of an oblong ball; and when al! 
the members of the nymph have acquireda certain 
conſiſtence, they iſſue one after another from the 
inſide of the ball, and arrange themſelves like thoſe 
of other naymp b. 8 
By becoming a kind of cone, the {kin of the 
inſe& does not loſe in all the ſpecies, the form 
that was Proper to the worm ; ſome of on. yoo: 
| erve 
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ſerve it ſo well, that the metamorphoſed worm 
ſcarcely differs at all from the worm that has not 
been yet transformed. 


1 6. A hen that ſhould lay an egg as large as her- 
ſelf, from which a cock or a hen would be 
hatched, may offer to us ſuch a prodigy, as we 
ſhould find ſome difficulty in believing. A fly 
that is troubleſome to horſes, and whoſe form has 
cauſed it to be named the /þrder-fly, affords us 
ſuch a prodigy ; and it ſhould not ſeem the leſs 
ſtrange, becauſe it takes place only in an inſect. 
Were there a law in the organical kingdom, to 
which we knew no exception, it would aſſuredly 
be that which ordained every organized body to 
grow after its birth. Nevertheleſs, here is a fly 
that lays a ſpecies of egg, from which is produced 
another fly as large and as perfect as the mother. 
This egg 1s almoſt round, white at firſt, and af- 
terwards of a black or ebony colour. The ſhell 

is firm and poliſhed—but I muſt undeceive m 
reader: this 1s not a real egg, but has only the ap- 
pearance of one; it is the inſect itſelf that has aſ- 
ſumed the form of an oblong ball in a cone made 
ol its own ſkin. The thing is not the leſs won- 
= cGQerful on that account. All inſets that meta- 
morphoſe themſelves go through their various 
transformations, out of the belly of their mother. 
They are indeed to grow conſiderably before they 
undergo their firſt transformation, but do not 
grow at all afterwards. We have then an inſect 
that transforms itſelf in the very belly of its mo- 
ther, and acquires no farther growth after it has 

idued from it. 5 

Theſe cones of the ſpider fly, theſe pretended 
eggs have been opened at different times; * in 
— them 
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them have been found the ſame things that are 
diſcerned in the o2/ong ball-nymphs, when ob- 
ſerved at their different ages. Moreover, there 
have been diſcerned ſtigmata in this ſpecies of 
cone that might be taken for a real egg, which is 
an evident proof that it was the ſkin of a worm 
that has transformed itſelf under this very ſkin, 
An egg ts without motion: our cone has ſome 
that are very viſible, and in certain circumſtances 
the inſide admits of their being ſeen, which at- 
tracts the attention of the obſerver. He ſeems to 
diſcern little clouds that fucceed each other with- 


out interruption, and that paſs with a progreſſive 


and uniform motion, from one end of the cone 
to the oppoſite one. In the cones that are laid 
before the time, theſe ſhadowy layers have a con- 


trary direction from that which they have in the 


cones at the full time. You have ſeen that the 


circulation varies its courſe in the nymph; ſince 


our ſhadowy layers change their's likewiſe, they 
pretty cleary indicate to us, that the abortive 


cone is the worm itſelf, that has not yet gone 


through its metamorphoſis. This worm is in 
truth a very ſingular being; it has neither head, 
mouth, nor any member: it 1s 1n appearance 


nouriſhed like the eggs of birds, in the 7runks that 
encloſe them. A mice diſſection demonſtrates 


the ovary of the fly, and the worm lodged in the 
middle. „ | 


7. When animals were divided into 02v:þ2rous 
and owparous, it was thought that all the ſpecies 
were comprehended. The vine fretter came firlt 
to claſh with this famous diviſion, and convinced 
us that an animal was at the ſame time viviparous 


and oviparous The arm-polypus next * 
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and preſented us with an animal, that multiply ing 
by ſlihs, might with good reaſon be called ram:- 
parous. There have even been obſervations made 
which ſeem to prove that it is likewiſe oviparous. 
Another ſpecies of polypus, that multiplies alſo by 
flips, and is extremely well characteriſed by a ſort 
of plume, lays real eggs. Theſe eggs may be pre- 
ſerved in a dry place for the ſpace of whole 
months, like the /ced of {i|k-worms ; and if after- 
wards {own in water, there will be produced from 
them as many polypuſes. The bulb-polypus may 
be depifted by the epithet of bulbrparous. But 
how ſhall we deſcribe the multiplication of other 
cluſter-polypuſles, that of the net-polypules, and of 
the miliipes ? Laſtly, the Hider) preſents us with 
another method of multiplying, in which there is 
nothing that is common with any of thoſe above- 
mentioned, and which is attempted to be ex- 
preſſed by the term of nymphiparous. How many 
other methods of propagating will there be dil. 
covered every day for which it will be neceſſary 
to create new terms! 


8. One animal does not differ more from 
another than a worm from a nymph. And what 
renders this metamorphoſis ſtill more ſurpriſing 
is, that it ſeems to be performed inſtantaneoully. 

What then is the procedure of nature in this 
reſpect? She in other inſtances advances by de- 
grees. An inſenſible developement brings all 
organized bodies to a ſtate of perfection. Can 
this law, which is ſo univerſal, ſuffer any excep- 
tion? A fact which J am going to relate will help 
us to penetrate this myſtery. 5 5 

Let us confine ourſelves to caterpillars; they 
are {ulficiently known to us, fince the //k-worm 

| 13 
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is a real caterpillar. The caterpillar from time 
to time changes his ſkin, and that 1s common to 
him and moll other inſects. Theſe moultings 
are termed maladies in the ſilk-worm, and they 
are ſo in effect. But it is very material to ob- 
ſerve, that the ſkin which the caterpillar caſts off 
at each moulting is ſo complete, that it ſeems to be 
of itſelf a real caterpillar. There is found in it a 
head, eyes, a mouth, jaws, legs, armed with hooks, 
ſtigmata, and generally all the external parts pro- 
per to the inſect. 9 
How is the caterpillar enabled to diveſt itſelf 
of ſo many organs, and clothe itſelf with new ones 
reſembling the firſt? Nothing can be more ſimple 
than this: new organs were lodged in the old ones, 
as in ſo many caſes or ſheaths. In changing its ſkin, 
the caterpillar had occaſion only to draw them 
away, and drew them away accordingly, becauſe 
the caſes proved too ſtrait. ” 


This jointing is ſo real, that it may be perceived 
by the naked eye. It may even be demonſtrated 


by a very eaſy experiment. If on the approach of 
the moulling, we cut off the former legs of the 
caterpillar, he will iſſue from her ſpoils without 
any legs at all. Thus this caterpillar, which we 
conſidered as a ſimple and ſingular being, was in 
ſome meaſure, a multiplied being, or compoſed of 


ſeveral ſimilar beings jointed into each other, and 


that ſucceſhvely untold themſelves. 


9. Hence ariſes a very probable conjeQure: 
may not the chry/alts be lodged under the laſt 
kin the caterpillar is to caſt off? May not this 

{kin be a maſk that conceals it from our ſight ? 
A celebrated obſerver has, by a deciſive expe- 
riment, aſſured himſelt of the truth of this con- 
| jecture. 
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jecture. He has removed the maſk, and has by 
this means diſcovered the c/ry/alrs in a manner 
very ealy to be diſtinguiſhed. He has ſeen the 
lix legs of this chryſalis to grow out of the ſix 
tormer legs of the caterpillar, and all the other 
members of the latter to be wrapped together 
under different parts of the former. 

The metamorphoſes of inſects, then, enter anew 
into the order of developements, and confirm it. 
Ihe chry/alts, or rather the butterfly, for it is in 
the ſtricteſt ſenſe but a ſwaddled butterfly; the 
chryſalis, I ſay, pre-exiſted in the caterpillar. It 
does no more than unſold itſelf in it, and the 
caterpillar is a kind of machine prepared for 
performing afar off this developement. It is in 
ſome reſpects, to the chryſalis, what the egg is to 
breach 


10. In truth an inſe& that muſt mou! five times 
before it is inveſted with the form of a chry/alrs, 
1s a compound of five organized bodies, encloſed 
within each other, and nouriſhed by common 
viſcera, placed in the centre. | 

As the bud of a tree is to the inviſible buds it 
encloſes, ſo is the exterior part of the caterpillar. 
newly hatched to the interior bodies it con- 
ceals in its boſom. Four of theſe bodies have 
the ſame eſſential ſtructure, and this ſtructure is 
that which is peculiar to the inſet in the ſtate of a 
caterpillar. The fifth body, which is very dif- 
terent, is that of the chry/alis. The reſpective 
late of theſe bodies are in proportion to their 
diſtance from the centre of the animal. Thoſe 
that are the fartheſt off have more conſiſtence, or 
untold themſelves ſooneſt. 

When the exterior body has attained its full 
rowth, the interior, which immediately follows, 


13 


% 


(410 


is conſiderably unfolded. It ſoon finds itſelf lodged 


in too narrow a compals. It ſtretches on all 
ſides the ſheaths that encompaſs it. The veſſels 
which convey the nouriſhment to theſe cover- 
ings being broken or ſtifled by this violent diſten- 
tion, ceaſe to act The ſkin wrinkles and dries up. 
At length it opens, and the inſect appears ctothed 
with a new ſkin and new organs. 


A faſt of a day or two precedes each moulling. 


It is probably occaſioned by the violent ſtate in 
which all the organs then are, Perhaps it might 
be alſo neceſſary in order to promote the ſucceſs 
of the operation, and prevent obſtructions. Be this 
as it may, the inſect is weak after every moult- 
ing. All its organs are yet affected by the ſtate 
they were in ates the covering they are juſt diſ- 
engaged from. The ſcaly parts, as the head andlegs 
are almoſt entirely membranous, and are all imbued 
with a liquor that inſinuates itſelf betwixt the two 


ſkins, and facilitates their ſeparation. But this 


moiſture evaporates by degrees : all the parts ac- 
quire a conſiſtence, and the inſect is in a condi- 
tion to act. The firſt uſe that ſome ſpecies of 
caterpillars, which live only on leaves, make of 
their new teeth, is to devour greedily their ſpoils: 
ſometimes they will not even wait for doing it, 
till their jaws have received their full degree of 
ſtrength. Can theſe ſpoils be a proper aliment to 
renew and increaſe their ſtrength ? Some cater- 
Pillars have likewiſe been ſeen to gnaw the ſhells 
of their eggs after they have iſſued from them, and 
even that of the eggs of ſuch caterpillars as have 
not been hatched. 


11. When we have once conceived that all the 
exterior parts of the ſame kind are jointed into each 
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other, or laid one on another, the production of 
new organs has nothing embarraſſing in it; and 
with regard to this, there is not any eſſential dif- 
terence betwixt the five moultings that precede 
the transformation. Nothing more 1s requilite 
in all that, but a ſimple developement. 

But it is not abſolutely the ſame with 8 54 
to changes that happen in the viſcera before, 
during and after the metamorphoſis. Here the 
light that ſhould guide us is almoſt extinguiſhed, 
and we are conſtrained to grope in the dark. 

It does not appear that the inſet changes its 


viſcera as it does its ſkin, Thoſe which exiſted. 


in the caterpillar, exiſt likewiſe in the chryſalis; 
but they are modified, and it is the nature of theſe 
modifications, and the manner by which they are 
performed, whichelude our reſearches. 

A little before the metamorphoſis, the cater- 
pillar rejects the membrane that lines the inſide of 
the inteſtinal bag. This bowel which has hitherto 
digeſted groſs food, muſt hereafter digeſt that 
which is extremely delicate. The blood that circu- 
lates in the caterpillar, from the hind part towards 
the head, circulates a contrary way after tranſ- 
formation. If this inverſion be as real as obſerva- 
tions indicate, what idea does 1t not give us of the 


changes the inſide of the animal experiences? 


Thoſe which the circulationof the blood in anew- 
born infant undergoes, are in a manner nothing in 
compariſon of them. 


12. Whilſt nature is labouring to change the 
vaſcera, and to give them a new life, ſhe is em- 
ployed at the ſame time in the developement of 
divers organs, which were uſeleſs to the inſect 


wiule it lived under the form of a caterpillar, and 
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which the new ſtate whereunto it is called renders 
neceſſary for it. The better to enſure the ſucceſs 
of her different operations, ſhe cauſes the inſett to 
fall into a deep ſleep, during which ſhe carries on 
her work at leiſure and by inſenſible degrees. 
Tbe little wounds which the rupture of ſeveral 
veſſels has occaſioned in divers parts of the inſide, 
conſolidate inſenſibly. Thoſe parts which had been 


put into a violent exerciſe, or whoſe forms and 


proportions had been modified to a certain degree, 
conform themſelves gradually to theſe changes. 


The liquors which are obliged to paſs through new 


channels, take that direction by little and little. 
Laſtly, the veſſels which were proper to the cater- 
pillar, ſome of which occupied a conſiderable 
place within it, are effaced or converted into a 


liquid ſediment, which the butterfly rejects after 


having laid aſide the ſheath of the chryſalis. 


13. When we conſider the metamorphoſes of 
inſetts, we are ſurpriſed at the ſingularity of the 
means which the AUTHOR of nature has thought 
proper to make choice of, in order to bring the 
different ſpecies of animals to perfection. 

Wherefore is the butterfly notbred a butterfly ? 

Why does it paſs through the ſtate of a cater- 
pillar, and that of a chryſalis? Why do not all 
the inſects that metamorphoſe themſelves undergo 
the ſame changes? Whence does it happen, th 


amongſt the ſpecies that aſſume the form of a 


nymph, ſome ſhed the ſkin of the worm, whilſt 


others retain it? How does it alſo come to pals 
that among ſuch inſeRs as paſs through the ſlate 
of the worm-ſkin nymph, ſome take that form in 
the very belly of their mother? 
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Theſe queſtions, like all thoſe which may be 
ſtarted concerning eſſences, derive their ſolution 
from the general ſyſtem which is unknown to us. 

Without endeavouring then to penetrate into 


the cauſe of metamorphoſes, let us obſerve atten- 


tively the fact, and its immediate conſequences. 
Let us conſider the variety which thoſe meta- 
morphoſes diſperſe throughout nature. A ſingle 
individual unites within itſelf two or three diffe- 
rent ſpecies. The ſame infe& ſucceſſively inha- 


bits two or three worlds: and how great is the di- 


verſity of its operations 1n theſe various abodes! 
Let us alſo remark to what degree the relations 
which the fly or butterfly maintains with the beings 
that ſurround them, are multiplied by their meta— 
morphoſes. Let us fix our attention on the cone 
of the ſilk-worm; and admire what a number of 
hands and machines this little ball ſets to work. 
What prodigious riches ſhould we have been 
deprived of, had the butter-fly of the ſilk worm 
been originally produced in that form! ; 
Inſetts that undergo transformations, have not 
yet aſſorded us any ſpecies that multiplies by /{zps 
and ſhoots, This will not ſurpriſe us, when we 
reflect on the great compoſition of the bodies of 
thele inſets. But let us not be too haſty in our 
judgment, nor conclude that the property of mul- 
uplying by flips and ſhoots is incompatible with 


| metamorphoſes. Nature is too little known to 


us, to give us a right to form ſuch concluſions | 
Vine-fretters and polypuſes have furniſhed u. 


| with good preſervatives againſt too genera 
| concluſions, = 
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CHAT; . 
Parallel between Plants and Amnmals. 


1. FN our reſearches into the gradual progreſ- 

ſion of beings and organical economy, 
we had frequent occaſion to compare vegetables 
and animals with each other. Let us here collett 
in one view thoſe various marks of analogy which 
are ſcattered hither and thither: let us repre- 
ſent them as in a picture, wherein by a nearer 
deſcription of them, they will agreeably attract our 
attention. We will atterwards enquire if there be 
any character which eſſentially diſtinguiſhes the 
vegetable from the animal. 


2. A /ced is an organized body, which under 
various coverings, thicker or thinner, and more 0! 
leſs numerous, contains within it a plant in mi- 
niature. A whitiſh ſubſtance, of a ſpongy nature, 
fills the capacity of the ſeed. Small vetlels which 

roceed from the germ, are in every part of this 
ſubſtance, dividing and ſubdividing it. After be. 
ing laid in the earth, moiſtened and warmed to 
certain degree, the ſeed begins to ſhoot up. The 
moiſture, which has penetrated its outward folds 
diſſolves the ſpungy ſubſtance, and mixes with t. 
Of this mixture is formed a kind of milk, Wich 
being carried to the embryo by the little vellels 
furniſhes it with a nouriſhment adapted to its ex: 
treme delicacy. The radicle or little root begin 
by this means to unfold itſelf. It increaſes in bub 


and extent every day. In a ſhort time i; heron 
{entibic 
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ſenſible of too cloſe a confinement : it makes an 
effort to come forth. A {mall orifice, made in 
the exterior ſurface of the ſeed, facilitates its egreſs. 
The root inſenſibly ſinks into the earth, and de- 
rives from thence more ſubſtantial and copious 
nouriſhment. The {mall , which till this time 
lay hid under the coverings of the ſeed, now begins 
to how itſelf. The teguments unfold them- 
ſelves in order to admit a free paſſage for it. 
Strengthened by an acceſſion of freſh Juices, it 
—_— through the earth, and advances into 
the air, 


g. Anegg 18 an organized body, which under 
divers teguments, of various ſtrength and number, 
encloſes an animal in ininiature. A fluid matter 
of a glutinous nature, fills the inſide of the egg. 
A number of infinitely ſmall veſſels ſpread them- 
ſelves out in this matter, and are connetted with 
the germ by different branches. Being warmed in 
a ſullicient degree, either by nature, or art, the 
inſide of the egg begins to receive life. By means 
ok a gentle heat, the matter ſurrounding the germ 
inſinuates itſelf into the ſmall ramifications, from 
whence it paſſes into the heart, whoſe motion it 
augments. Thus the animal becomes a living 
creature. It encreaſes in ſize and ſtrength every 
day, by receiving freſh ſupplies of more nouriſh- 
ing and perfect juices. After theſe juices are ex- 
hauſted, the animal has acquired all the growth it 
was capable of in the egg. It finds the apartment 
alligned it to be too narrow. It endeavours to 


ſet itſelf at liberty. Nature has provided it With 


an ealy method of affecting this, either by arm- 
ing it with inſtruments proper for piercing or 
| IC Ol tearing 
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tearing the coverings which encloſe it, or by 
giving to the egg ſuch a ſtrutture as favours its 
efforts. The ammal 1s produced, and enjoys a 


new life. | 


4. The ſeed then is to the plant what the egg is 


to the animal. But the plant is not only ovparous 
but likewiſe v2zv2parous ; and the fetus is the ſame 
with reſpett to the anzmal, as the bud is to the 
vegetable. 

Being concealed under the rind, the bud there 
receives its firſt growth. It is minutely encloſed in 
membranous teguments, analogous to thoſe of the 
ſeed. It adheres to the bark by ſmall fibres, which 
tranſmit a nouriſhment to it, adapted to its ſtate. 
When it has arrived to a certain bulk, it penetrates 
the rind in order to come forth. At its firſt ap- 
pearance, it bears the infolding coverings along 
with 1t, from which it is ſoon releaſed. However. 
being as yet too feeble to ſubſiſt without the all. 
ment provided by the mother, it continues to clcave 


to her; and cannot for a long time be ſeparated, 


withöut endangering it. 


Being lodged in the matrix, the tus there 
receives its firſt growth. It is there contained 
at firſt in miniature, in the membranous encloſurcs 
reſembling thoſe of the egg. It ſhoots forth ſmall 
veſſels in the matrix, which convey thither the 
nouriſhment neceſſary to promote its growth. 
When it has arrived to a certain ſize, it burll 
theſe encloſures, and comes into the world. Some- 
times theſe incloſures accompany it at its iſſuing 


forth. After it is produced, the little animal i- 


not always able to provide for itſelf without the 
afiftance of the dam. She muſt ſtill furniſh n 


with 
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with ſuſtenance, which it cannot diſpenſe with 


che want of, for a certain time without danger. 


5. The plant is nouriſhed by the zncorporation 
of ſubſtances received from without : theſe matters 
are very heterogeneous. Being pumped by the 
pores of the roots, or by thoſe of the /eaves, they 
are conveyed into the utrecult, where they ferment 
and digeſt. They paſs into the /zgneous fibres, 
which tranſmit them to the proper vaſes, where 
they appear under the form of a juice, which is 
more or leſs coloured. The ramifications of the 
proper vaſes afterwards diſtribute them 1nto all 


the parts, to which they are united by new 
filtrations. 


Tubes made of a ſilvered blade, which are 
elaſtic, and turned ſpirally like a ſpring, accom- 
pany the veſſels which contain the ſap in their 
courſe. Being appointed for the purpoſe of re- 
ſpiration, theſe tubes introduce a freſh elaſtic air 
into the plant, which prepares and ſubtilizes the 
ſap, and probably colours it, beſides contributing 
to its motion: the ſuperfluous matter, or that part 
which is not fo proper to be mixed with the plant, 
13 conveyed to the ſurface of the leaves, whence it 


waporates by an inſenſible, but very copious - 


Hanſpiration. Globules, veſicles, or other excretory 


or54rs, which are diſtributed among the young 


ſhoots or leaves, procure an evacuation of the 
vroſler matter, and ſuch as is of a ſtronger 


conſiſtence. 


The animal is nouriſhed by the incorporation 


of matter which proceeds from without. This 


matter is very heterogeneous. Being received by 
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the mouth, it is conveyed into the flomack and iii 
teſlines, where it undergocs different preparations; 
it palles into the lacteal verns, and their depen- 
dencies, or in other like veſſels, whereby it is 
tranſmitted 1nto the blood-veilels, where 1t appears 
uider the form of a fluid more or lefs coloured, or 
flowing. The ramifications of the blood-veſlels 
afterwards diſperſe 1t into all parts, with which it 
incorporates itſelf by new preparations. 

Pipes compoſed of cartilaginous rings, or of a 
ſilvered and elaſtic blade, turned ſpiral-wite, com- 
municate with the blood-veſlels, or follow them 
in their courſe. As they are appropriated to e- 
/frration, they introduce into the animal a freſh 
and elaſtic air, which prepares, attenuates, and 
probably colours the blood, contributing likewiſe 
to its motion. The ſuperfluous matter, or ſuch 

art of it as is improper to be united with the ant 
mal, is carried to the ſurface of the in, from 
whence it evaporates by an inſenſible, but very 
copious tranſpiration. Glands, or other mundo; 
organs, placed in different parts of the body, pro- 
cure the evacuation of the groſſer matter. 


6. The plant grows by unfolding, or the gra- 
dual extenſion of its parts in length and width. 
This extenſion is followed by a certain degree of 
hardneſs contracted by the fibres. It diminiſhes 
as the hardneſs increaſes. It entirely ceaſes when 
the fibres are ſo far hardened as not to yield to the 

orce which tends to enlarge their ſurface. 

The plants which become hardened the lateſ, 
are thoſe which are the longeſt time in growing. 
Herbs grow and harden faſter than trees Some of 
them ceaſe to grow at the end of a few weeks, ol 
even a few days. Among the laſt, ſome continue 
to grow for a great number of years, and even foi 
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We obſerve analogous differences between in- 
4ividuals of the ſame ſpecies. Some harden ſooner, 
grow in a leſs degree, or continue ſmaller; others 


tarden later, and become larger. 


The bud has nothing /zgncous or woody in it. 
Being herbaceous in every part of its ſubſtance, it 
becomes ligneous by degrees. Its ſtalk is formed 
of a prodigious number of concentric blades one 
another, which are diſpoſed according to its 
jength, and compole different bundles of fibres, 
which are themſelves formed of a prodigious num- 
ber of leſſer fibres. ; 

At the centre of the ſtalk is placed the ph ; 
and the ſpaces which are left between the blades, 
are likewiſe filled with a pithy ſubſtance. 

From the tluckneſs of the blades reſults its 
growth in width; from the lengthening of the 
blades its growth in length proceeds. All the 
blades grow and harden one after another. Ever 
blade grows and hardensalike ſucceſſively through- 
out its whole length. That part of every blade 
which grows and hardens firſt of all, 1s that which 
compoles the baſe of the ſtalk. The blade which 
grows and hardens firſt, is the innermoſt, or that 
wich immediately encompaſſes the pith. This 
ade is again covered with another, which being 
more ductile extends itſelf the more. A third 
blade encloſes this laſt, which as it hardens till 
later, 18 a longer time in its growth. The caſe is 
he ſame with regard to a fourth, fifth, or ſixth. 
All theſe thus diminiſhing in thickneſs, and in- 
chning towards the axis of the ſtalk as they ap- 
1roach its upper extremity, form ſo many little 
\0ne3 engrafted into each other, from whence 
procceds the conic figure of the ſtalk and branches, 
71 
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By ſtretching, thickening, or ſwelling itſelf, the 


5 weeks, and ſometimes in a few days. Of the latter 


of which that harden later than others, acquire: 


( 100 ) 


From the aſſemblage of little cones which be- 
come hardened during the firſt year, is formed a 
cone of a woody nature, which determines the 
growth of that year. This cone is encloſed in 
another herbaceous cone, which 1s only the rind, 
and which the following year will produce a ſe- 
cond ligneous cone, &c. When the wood is once 
formed, it does not extend itſelf any farther. So 
that in cicatrices, grafts, and different kinds of 
tumours, the rind is the only part that is employed. 


rind inſenſibly forms a roll, and produces excre- 
{cences which are more or leſs conſiderable, in 
proportion to the eaſe with which it is diſtended, WE tt 


or according to the quantity of juices 1t receives, E ” 
7. The animal grows by expanſion, or by the an 
gradual extenſion of its parts in every ſenſe. To Mi thr 
this extenſion there ſucceeds a hardneſs in the bla 
fibres. Theextenſion diminiſhes as the hardneſl; = bog 
increaſes. It ceaſes when the hardneſs has arrive! the 
to ſuch a pitch, as not to admit of the fibres giving een 
way to the force which contributes to enlarge I 
their coats. | 8 Ma 
Thoſe animals, in which this hardneſs is formed Fr 
lateſt, are longeſt in their growth. Un/eds grow I wy 
and harden in a much leſs time than great anzmals, lf 44 


Some of them ceaſe growing at the end of ſome 


8 
7 


ſome continue growing for a great number of 
years, and even ſome ages. 5 

One may obſerve analogous differences in the 

rowth of individuals of the ſame ſpecies: ſome 


greater bulk. 
The 


CINE} 


The /tus, in its original ſtate, contains nothing 
bob a bony nature. As it is membranous throughout; 

it only becomes 2 by degrees. The bones are 
= compoſed of a prodigious number of blades, folded 
in each other: lying, according to the length of 
the bone, and forming various collections of res, 
which are themſelves compoſed of the re- union of 
a great number of eltle fibres. 

In the centre of the bone is placed the marrow. 
The ſpaces left between the blades are filled with ' 
a medullary ſubſtance. 


Prom the thickening of the blades the growth of 
che bone proceeds. From the lengthening of them, 
EZ their extending in length. All theſe blades grow 
and harden after one another. Each blade grows 
and becomes hard in a like ſucceſhve manner 
= throughout its whole length. That part of the 
blade which grows and hardens firſt, compoſes the 
body of the bone. Which immediately encloſes 
the marrow. This blade is again covered with a ſe- 


\ Jcond, which being more ductile ſtretches itſelf in a 
ereater degree. A third blade again infolds this, 
> chich as it hardens later than the others, is a longer 


me in its growth. It is the ſame with reſpect to 

We tourth, fifth, or ſixth. As they all thus diminiſh 

2" thickneſs, and detach themſelves from the axis 

t the bone, the nearer they approach to 1ts extre- 

cs, they form ſo many little columns, infolded 

chin each other, which increaſe in diameter at 

eir extremities. From hence we deduce the 

gare peculiar to /ong bones. 

be growth of the bone during the firſt year, 

We attributed to the number of blades which be- 
Pc hardened in that year. This bone is covered 
er again with a great number of membranous 


K blades, 


6 01 4 
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blades, thai bear the name of perigſteum, winch as 
they gradually extend and harden, conduce to 
the increaſe of the bone in every part of it. The 
bone when it is once formed, extends itſelf no 
tarther. | 

Thus in fraftures, anchylo/es, and the different 
ſpecies of excreſcences, whether natural or acci- 
dental, the perzo//eum is the only part of the bone 
that labours. By ſtretching, thickening, and ſwell- 
ing itſelf, the perroteum reſtores the bone inſen- 
ſibly, produces a calloſity, and forms greater or 
leſs tumors, in proportion to the facility where- 
with it extends itſelf, or as it is more or leſs 
ſupplied with juices, or with ſuch as are more or 
leſs viſcous, : 


8. The duſt or fine powder of the flamina, 


is the principle which fertilizes the ſeed. The 


piſtil is the place where this fecundation is per- 
formed. 


Being contained in certain veſcles, the fecun- 


dating duſt is diſcovered in them by a microſcope, 


under the appearance of a groupe of minute, regu- 


lar bodies, for the moſt part of a ſpherical or el- 
liptic form, which being moiſtened, open them- 
ſelves, and emit a thin vapour, in which there 
floats a great number of exceeding ſmall ſeeds, 
which ſeem to move on all ſides. The duſt itſelf, 
when put into a drop of water, moves ſeveral ways 
With great rapidity. ig 

The p2/tz/ is compoſed of three principal parts; 
the ba/e, the cups, and the Zop. The ba/e contains 
one or more cavities, where the grain is lodged. 
The cups are long tunnels, whoſe baſe or aperture 


is turned towards the top. This is generally fur- 


niſhed with ſeveral npples, each of which 0 
. | perforatec, 
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Herforated, having their diameter correfponding 
with that of a ſmall grain of the duſt. 

Being 1n the lower part of the cup, the minute 
grains are preſſed in them more and more by the 
{traitneſs of theſe pipes. They are therein 
moiſtened with a juice that lines their ſides, They 
open themſelves and eje& the /emnal vapour, 
which penetrates to the /ced, and promotes fe- 


cundation. | 


Several ſpecies of plants have two ſorts of indi- 
viduals; viz. 1. Such individuals as only bear 


ftamina, and theſe are males; and two individuals 


that have only the prſtil, which are females. 
In a great number of ſpecies, every individual 
is an nermaphrodite, which unites both /exes, the 


ftamina and the piſtil. Sometimes this union 


happens in the ſame flower; then the anna 


ſurround the pi. At other times it is only ef- 
fetted on the fame branch; ſo that the ſtamina are 


placed on one part, and the piſtil on another. 


9. The ſeminal liquor is the principle of fecun- 


dation in the egg, The matrix or ovaries are the 


Places where 1t 18 performed. 


Being encloſed in the /emmmal veſſels, the fecun- 


dating liquor appears in them, through a micro- 
ſcope, like a maſs of ſmall regular bodies, of dif- 


terent lengths which ſeem to ſeparate themſelves 


into a great number of extremely minute grains, 


moving different ways. Sometimes thele cor- 
puſcles relemble caſes with ſprings, which when 
moiſtened, open themſelves, and dart forth a 


Umpid matter abounding with a great number of 


very {mall grains. 
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ihe matrix conſiſts of three principal parts, or 


dependencies; the /undus or bottom, the fallopian 


tubes and the ovaries. The fundus contains one 
or more cams, in which the embryos receive 
nouriſhment and expand themſelves : it has an 
orzfice in the fore-part. The fallopian tubes are a 
kind of long funnels, whoſe aperture is directed 
towards the ovarzes, where it ends. The ovartes 


are a mals of veficles that are real eggs. 


When the moſt ſubtle part of the ſeminal liquor 
has arrived through the fallopian tubes to the 


ovaries, it there fecundates one or more eggs. 
Theſe afterwards deſcend by theſe tubes into the 
matrix, where they are fixed and unfold them- 


ſelves. In oviparous females the eggs are con- 


tained in a kind of bowel, wherein they receive 
their growth: the ſeminal liquor makes them 


fruitful. 


Moſt animals conſiſt of two ſorts of individuals; 
male and female. But there are other ſpecies, of 


which every individual is an hermaphrodtte, which 


unites the two, although it cannot fecundate itſelf. 
In ſome ſpecies, where a diſtinction of ſexes is ob- 
ſerved, there is no coupling, properly ſo called; 


the male only communicates his liquor to the eggs 


which the /emale has depoſited. Finally, ſome 
ſpecies are propagated without any apparent or 
external fecundation. —_ 


10. A plant. does not only multiply by /eeds, 
and buds ; it is likewiſe propagated by /uckers and 
ſprigs. It may alſo be multiphed by /{zps, and by 


engrafting. 


A tree 


"9 -} 


A tree ſends forth ſmall buds from various parts 
of its ſurface. Theſe buds increaſe in bulk; they 
open and diſcloſe the ſhoot, which extends itlelf 
every day. While it is expanding itſelf, other ſtill 
{ſmaller ſprigs ſhoot from it. Theſe in their turn 
are ſucceeded by leſſer ones; all of which are ſo 
many trees in miniature; and the nouriſhment 
received by one of theſe ſprigs is communicated 
to the whole plant. | 
When it has attained to a certain ſize, and si 
ſeparated from the trunk either by nature or other- 
wiſe, theſe ſhoots ſuſtain themſelves, and become 
lo many diſtintt trees. Being cut into pieces ac- 
cording to their width, or even their length, theſe 
ſhoots will grow again of themſelves, and will be- 
come as many trees as they were made {lips of. 
The leaves themſelves when ſeparated from their 
ſhoots, may afford ſo many complete plants. Being 
faſtened cloſely to each other, or 2n/erted in one 
another, ſeveral of theſe ſhoots, whether taken 
from the fame or from different individuals, will 
unite together in ſo intimate a manner, that they 
will receive reciprocal nouriſhment, and form one 
individual whole. 

The animal is not only propagated by eggs and 
living young, but likewiſe by ſhoots. It may allo 
be multiplied by lips and zngraftings. A po- 
lypus ſends forth little buds from different parts 
of his body. Theſe buds grow big and lengthen 
inſenſibly. Every one of them is a young ſhoot. 
While it is unfolding itſelf, there ſprings from 
it other ſmaller ſhoots. Theſe in their turn pro- 
duce ſmaller ſtill. All theſe ſhoots are ſo many 
utle poypuſes, and the nouriſhment one of 
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theſe polypu/es receives, is communicated to their 
whole number. When they have arrived to a cer- 
tain ſize, they ſeparate themſelves from the trunk, 


Pl 


and become ſo many individuals. 


Being cut into little bits, either tranſverſely or 
length-wiſe, the polypuſes grow up again from the 
ruins, and become as many complete ones as they 
were pieces. The very ſkin, or even the leaſt 
fragment of them, 1s capable of affording one or 


ſeveral polypuſes. 


11. The generation of vegetables is not conſtantly 
regular. The laws by which they operate are 


ſometimes infringed. From them ariſe various 


ſpecies of monſters. Sometimes they are com- 
pounded leaves, whoſe ſmaller ones are more or 
leſs numerous, or more irregularly ſhaped, or diſ- 


tributed with leſs ſymmetry than uſual. Some- _ 


times there are flowers which have neither /faming 
nor fuſlils, and whole petals being greatly multi- 
plied, ſeem to have abſorbed theſe eſſential 
Parts. Sometimes two fruits cleave together by 
a natural graft, or are encloſed in each other. 
Sometimes there are flowers or fruits whoſe 
form differs widely from that which is peculiar to 
the ſpecies. Laſtly, There are productions which 
do not properly belong to any particular ſpecies, 
becauſe they derive their original from ſeeds that 


have been tecundated by du of a different ſpecies. 


The generation of animals is not conſtantly ve. 


ular : the Jaws by which it is governed are ſome- 
times diſturbed; whence are produced the diffe- 
rent ſpecies of mon/iers. Sometimes there are 
Lands and feet, whofe fingers or toes are fewer or 
55 b more 
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{pecies. | 
take of two ſpecies, becauſe they are produced 


3 


more in number, or formed in an irregular man- 
ner, or otherwiſe diſpoſed than uſual. Sometimes 


there are /atu/es, in which the parts of generation 


are obliterated. Sometimes there are two eggs or 
two /etu/es that cleave to each other by a natural 
coheſion, or that are contained in one another. 
Sometimes there are eggs or /etu/cs whoſe form is 
greatly different from that which is peculiar to the 
Laſtly, there are productions that par- 


from ſuch females as are tecundated by males of 
different ſpecies, 


12. The laws reſpecting the nutrition and growth 
of vegetables are liable to greater diforders, than, 
thoſe of generation. From hence are derived the 
different kinds of maladies the plant is ſubjett to. 
Some of theſe maladzes only attack the leaves, and 
produce on them /pots of difterent colours, wrin/es, 
puſtules, ſcabs. Others attack the principal v/cera, 
and occaſion choakings, ot rcon ſtag nations, 
tumors, cancers, efruſzon. Others take their ſeat in 
the /ower or fruit. Others affect the /gneus 
bodies, which they cauſe to moulder away, whalit 
the bark remains whole. Others come from little 
plants or divers inſects, which being on the outſide 


or inſide of vegetables, convert their nouriſhment 


to their own advantage, or change the organiza- 
tion of it. Others derive their origin from a change 
of climate, aliment, or culture. 


The laws of the nutrition and the growth of- 
animals are more frequently dillurbed than thoſe 
ot generation. From hence proceed the various. 


zpectes of d ders to which an animal is expoſed. 


Among thele maladies, there are fame which 
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attack only the in, and produce ots of various S x 
colours, wrinkles, puſtules, prmples. Others attack S { 
the principal bowels, and occaſion oppreſſions, ob- _ 
J ruthons, ſlagnations, tumors, abſceſſes, overflows = <« 
27g. Others are ſeated in the organs of generation. + 


Others ſeize the bones, and beget rottenne/s in 
them, whilit the perigſteum continues ſound, 


Others have their ſource from different inſets, = 37 
which, being lodged either without or within the p. 
animals, divert the nouriſhment of them to their tl 
own benefit, or alter the conſtitution of them. o: 
Others are cauſed by the change of climate, nou- B} 
riſhment, or breeding. _ wv 
| = 
13. Finally, the plant after having eſcaped a va. 0 
riety of maladies which threatened its life, cannot pe 
elude the effects of old age, that creeps into it, nor by 
the ſtroke of death, the inevitable conſequence of la 
it. Being hardened by time, the veſlels loſe their Nu 
exerciſe, and are ſtuffed up. The liquors contained 
in them no longer move with the ſame facility, nor {o 
continue to be filtrated and pumped out with the thi 
fame preciſion. They ſtagnate and corrupt; and thi 
this corruption being ſoon communicated to the tet 
veſſels that encloſe them, the vital functions ceaſe, 
the plant dies and crumbles into duſt. ER . 
| in 
Laſtly, the animal, after having been preſerved ou 
from thoſe diſeaſes which conſpired againſt him, fac 
cannot eſcape old age, nor death that follows in en 
His train. 5 i . tu 
When the veſſels are grown hard through time ma 
they loſe their action, and are ſtopped up. The tog 
Hquors do not circulate in them with the tame ex 
degree of quickneſs, and they are filtred and 1 
| | F 


_ Pumped. 
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pumped up but in a very imperfett manner. They 
ſtand ſtill and are altered, and this alteration ſoon 
communicating itſelf to the veſſels that contain 
them, circulation ceaſes, the animal dies, and is 
reduced to duſt. 


14. We have carried the parallel between plants 
and animals from their birth to their death. The 
parts of which they conſiſt very evidently eſtabliſh 
the great analogy there is betwixt theſe two claſſes 
of organized bodies. | 

But there are other ſources of compariſons, 
we have either avoided to dwell upon, that we 
might not render our deſcription confuſed, or 
have only ſlightly touched upon; under certain 
points of view. Such are thoſe preſented to us 
by place, number, fecundity, form, ſtrufture, circu- 
lation of liquors, loco-motzve, faculty, feeling, and 


nutrition. „ 

We will take a tranſient ſurvey of theſe 
ſources, and without endeavouring to exhauſt 
them, content ourſelves with barely pointing out 


their moſt remarkable and characteriſtical con- 
tents. 


Vegetables and animals reſide in the fame dwel- 
ling- place. Being appointed to people and adorn 
our globe, they are diſperſed over its whole ſur- 
face, and are placed near each other, in order to 
enable them to afford a reciprocal aſſiſtance. Like 
two great trees growing in the ſame ſoil, the ani- 
mal and vegetable kingdoms entwine their branches 
together and extend their boughs and roots to the 
extremity of the world. „„ 
The outſide and inſide of the earth, mountains 
and vallies, barren and ſertile places, countries un- 


diſcovered 
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diſcovered and hid in dark obſcurity, the regions 


of the no1th and ſouth, rivulets, rivers, ponds, lakes, 
and ſeas, have their vegetables and animals. 


Many ſpecies of plants and animals. ſeem to 
thrive alike in different climates. Other ſpecies 
are amphibious, and live as well out of the water 
as in it. The bulruſh and frog flouriſh in meadows, 


and at the bottom of ponds. Others are paraſites, 


and are nouriſhed by the juices they extract from 
different ſpecies. Such are the m7/etoe and the 
loufe. g 
Laſtly, Some paraſete ſpecies ſupply their ne- 
ceiſities, in their turn, from other paraſites. The 
miſſeltoe has his liverworts, and certain lice have 
their ce. | 


15. There are upwards of twenty thouſand ſpe- 
cies of plants known to us, and new diſcoveries of 


them are made every day. A microſcopical botany 


has extended the dominions of the ancient. My/- 
/es, muſhrooms, lrverworts, whole families are in- 
numerable, now take place amongſt vegetables, 
and preſent the curious with flowers and feeds 
which before they were unacquainted with. Ihe 
microſcope diſcovers plants to our view, where we 


never ſuſpected them. Free-ſtone is often covered 


with ſpots of different colours, commonly brown 


or blackiſh. Glaſs, notwithſtanding its fine polith, 
is not exempt from ſuch ſpots. We obſerve A. 


rene on almoſt all bodies. Theſe ſpots and this 


hoarineſs are found to be gardens, meadows, and 
foreſls in miniature, whole plants that are infinite) 
{mall. afford us nevertheleſs ſome proſpett of thei 


 Yowers and ſeeds. 
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But although vegetables are very numerous in 
their ſpecies, yet they are much leſs ſo than animals. 
Every ſpecies of plant has not only its particular ſpe- 
cies ofanimals, but there are many ſpecies of plants 


which nouriſh ſeveral ſpecies of animals. The oak 


alone finds nouriſhment for above 200 ſpecies of 
them. Some attack the root of this tree, which they 
dig into, and produce therein various tuberoſilies. 
Others fix themſelves in the zrunk, where they make 
crooked furrows. Some inſinuate themſelves into the 
bark and wood; whilſt others penetrate the znterzor 
parts, whence they extract the juice. Some feed 
only on the leaves. Others fold or roll them up 
with a great deal of art. Some form them into 
nuts, Others find both lodging and nouriſhment 
in the Aruit. Nay, gather but a flower by chance 
either a darfy, poppy, or roſe, and you will ob- 

ferve on it a multitude of inſects. TEE 
In ſhort, where can we turn our eyes without 

beholding animals? Nature has {trewed them eve 
where with a bountiful hand. They were her 
moſt excellent productions; ſhe has been liberal 
of them. She has encloſed animals within ant- 
mals ; ſhe has ordained one animal to be a world 
for others, which ſhould find therein nouriſhment 
in proportion to their wants. The air, vegetable 
and animal liquors, corrupt matter, dirt, dung, 
dry wood, ſhells, and even ſtones, are all animated, 
all warm with inhabitants. What do I ſay? The 
lea itfelf ſometimes appears to be one entire collec- 
ton of animals. The light, which glitteringly re- 
tletts on it in the night-time, during hot weather, 
1s produced by an infinite number of very minute 
glow-worms of a yellowiſh brown colour, and 
loft ſubſtance, not unlike caterpillars, every part 
ot which, after being divided, and even putrified, 
| ſhines 
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ſhines with the ſame brightneſs as when the worm 
was whole and living. A ſpecies of /ea-fltes are 
alſo luminous, and communicate their luſtre to the 


waters. There iſſues from within them a globular 


matter, which is likewiſe phoſphorous. 


Herbs are more numerous in their ſpecies and 
individuals than farubs and trees. Inſects are 
more numerous, in reſpect to their ſpecies and in- 
dividuals, than bird and guadrupeds, There 

are more ranunculuſes than le e and more 
blades of gras than oaks. There are more but- 
terflies than fouls, and more wvine-frelters than 


dog s. 


16. The magnificence of the creation ſhines in 


no part of it with greater luſtre, than in the pro- 


digious fecundity of a great number of plants and 
animals. One ſingle individual may give birth to 
thouſands, or even millions of individuals like 
itſelf. Being formed agreeable to thoſe proportions 
which are only known to that ADORABLE Wis- 
DOM that has eſtabliſhed them, this great people 
was at firſt encloſed within the narrow compals ot 
a rind or ovary. In this dark abode they receive 
their firſt life, begin to grow, and are diſpoſed to 
appear on the vaſt theatre of the viſible world. 


If we conſider things in a general view, vegeta- 
bles willbe found to be more truitful than animals. 
We ſhall be farther convinced of this, by com- 
paring trees with quadrupeds. RT 


Trees produce annually, ſometimes for many 
ages, and their productions are always very nu— 
merous. Large quadrupeds, as the elephant, the 

85 | mare, 
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mare, the hind, the cow, &c. have ſeldom more 
than one at a time, rarely two, and the number 
they breed is always very moderate. Leſſer qua- 
drupeds, ſuch as the dog, the hare, the cat, the 
rat, increaſe in a much greater degree; but their 
fecundity is but inconſiderable, when compared to 
that of /zgneous plants. The elm produces yearly 
upwards of three hundred thouſand ſeeds; and this 
aitoniſhing multiplication may continue above a 
century. 


Fiſhes and inſects nearly reſemble vegetables in 
tecundity. A tench lays about ten thouſand eggs: 


a carp, twenty thouſand: and a cod, a million. 


An inſect which produces the 2tch, lays four or 


five thouſand eggs; a female bee, forty-five or fifty 


thouſand. 


To this amazing fecundity is oppoſed that of the 
wild poppy, muſtard, fern. And we muſt not 
forget, that moſt vegetables are propagated dif- 


ferent ways; whereas animals are for the moſt 


part propagated only by one. 


A tree may be made to form as many trees as it 
has branches, boughs, and even leaves. Plants, 
which are principally deſigned to ſupply the neceſ- 
lities of animals, cannot be endued with too great 


a degree of fecundity. 


17. There is hardly any ſight more intereſting, 


than that which the infinitely varied forms of plants 
and animals afford. If one compares the [eſs per- 


fett ſpecies with more perfect, or the ſpecies of 
the ſame claſs with each other, he is equally 


truck with the diverſity of models, by which nature 
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has performed her works in the vegetable and ani- 
mal kingdoms. He paſſes with aſtoniſhment from 
the /ernebread to the ſenſitive plant, from the 
muſhroom to the carnation, from the nzwhtſhade to 
the ol, from the zvy to the fir-tree. He conſiders 
with ſupriſe the prodigious multitude of muſhrooms 
and liverworts, and can never enough admire the 
fecundity of nature in the production of theſe 
plants. | | 

As he goes on to plants that are more elevated 
in the ſcale, he ſtops with pleaſure to examine 
thoſe plants that have alls, from the graſs which 
grows between the ſtones to that precious plant, 
whoſe ear furniſhes us with the moſt wholeſome 
food. He conſiders the various plants that creep, 
from the tender h:nd-weed to the dine branch 
which crowns our hills. He likewiſe takes a ſur- 
vey of thoſe trees which bear fruit with tones, from 
the wild plumb-tree to the peach, whole fruit does 
not excite our admiration more by the ſoftneſs of 
its velvet covering and beautiful colour, than by the 
abundance and exquiſite taſte of the liquor it yields. 


If from the vegetable, he tranſports himſelf into 
the animal kingdom, the proſpect becomes ſtill 
more intereſting, He ſees oppoſed to each other 
in the ſame portrait, the polypus and /ea-dog, the 
day Hy and flying-fiſh, the dancing. bird and eagle, 
the gra/5hopper and flying-/quirrel, the ant and 
ſtag, the cricket and rhinoceros, the wood-louſe and 
crocodile, the /corpion and the ape. a 


Another picture preſents him with a view of 


the prodigious number of butterflies and flies; in 
conſidering which, he is aſtoniſhed at NATURE 5 
complaiſance in thus diverſifying theſe little 

animals. 


een toons 
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animals, ſo different from the great ones by their 
forms, and which have been treated as defective 
or imperfect beings. 5 


Transferring next his ſurvey to thoſe ſpecies 
of animals immediately higher, he contemplates 
ſhell-fijh, from that whoſe precious liquor dyes the 
garments of kings, to the /azlor that rows with 
lo much grace and {kill on the inconſtant wave. 
He obſerves the different ſpecies of fiſh, from 
the dangerous cramp-jiſh to the powerful nerval, 
and from the pretty golden-fi/h of China to the 
dolphin, that cleaves the billow with the ſwiftneſs 
of a dart. | 


He likewiſe takes a review of thoſe b:rds that 
live on kerbs or /ceds, from the linnet, that de- 
lights us with his melody, to the peacock that 
pompouſly diſplays in our court-yards the gold and 
azure with which he is enriched. He alſo ob- 
ſerves the birds of prey, from the fierce merlin to 
the eagle, whoſe ſtrength and courage have raiſed 
him to the ſovereignty over the birds. He next 
reviews the e from the light and timo- 
rous are to the elephant, whoſe enormous corpu- 
lency attratts every eye, and from the wily fox 
to that noble and generous quadruped which ſeems 


tormed to have dominion over the animal 


Plants, though prodigiouſly various in their 
forms, yet are leſs ſo than animals. There are 
tewer gradations from the truffle to the /en/attve 
plant, or from the nightſhade to the oak, than 

there are from the oy/ter to the oftrich, or 8 


h 


(236 ) 


the /ea-nettle to the oran-outang. Plants, being 
eſſentially more ſimple than animals, have not 
given birth to ſo many combinations. 


The forms of animals afford us a fingularity 
which is extremely remarkable, and ſufficient to 
diſtinguiſh them from vegetables; I mean, thoſe 
admirable metamorpholes which the ſame 1nſetts 
exhibit to us, which are ſometimes ſo oppoſite, 
that it does not appear to be the ſame animal. 


But may we not compare the bud in which a 
plant or flower is infolded, to the covering of a 
chryſalis which conceals the butterfly from our 
light? And as the plant cannot produce ſeeds till 


the flower has iſſued from the bud, ſo neither can 


the butterfly propagate till it has caſt off the ſheath 
of the chry/alts. 
18. It is not ſo eaſy to compare plants and ani- 
mals in their interior forms or ſtructure, as it is 
in their exterior. We may judge of the one by a 
ſingle glance of the eye: we muſt beſtow a parti - 
cular attention, to Takes of the other. We pe- 


netrate with greater difficulty, into the inſide of 
a plant, than into that of an animal. The microl- 
cope, ſcalpel, and injections, which are ſo ſer- 
viceable to us in the anatomy of animals, aſſiſt us 


very imperfectly in that of plants. It is likewiſe 
true, that this part of organical œconomy has been 
leſs ſtudied. | | 


But how imperfect ſoever the anatomy of plants 


may be, we are able to diſcover ſome of their 
principal veſſels. Theſe may be ranged under 


two general claſſes; the /ongitudinal that extend | 


the 


„ 
® the whole length of the plant; and the tran/ver/- 
® vellels, or ſuch as are placed acroſs it. The /appy. 
veiſels and 7rachean belong to the firſt claſs; the 
utricul: or inſertions to the ſecond. The veſſels 
containing the ſap ſeem deſigned to convey the 
juice. The wtricult, or little bags, appear intended 
for digeſting it. 
= Sore plants ſeem to be entirely compoſed of 
winch: ſuch are certain ſpecies of roots and 
= /ca-plants, whole texture is almoſt together veſicu— 
lar. It is the fame with thoſe animals which 
gſeem to conſiſt of ſtomach only, as the polypus 
and tape-worm. | 


One of the principal characters by which we 
may diſtinguiſh inſetts ſrom large animals, 1s, that 
EZ the former have no bone within them. What 
= they have of a bony or ſcaly nature is placed on 

their outſide for a ſupport or defence to the more 
delicate parts underneath, or to ſuſtain the body 
with greater advantage. Thus we ſee that in 
almoſt all infſetts, 3 /o called, the head, 

corſlet, legs, rings, &c. are either wholly, or for 
the moſt part doubly covered with ſcales. 


Herbs differ from trees as inſects from large ani- 
mals. They have no {zgneors body in their centre. 
What they have of a ligneous nature, appears on 

the outſide, and ſerves to protect the weaker parts 
of the plant. Thus we find plants with tubes are 
ſtrengthened by knots placed at regular diſtances ; 
ſo that the lowermoſt knots which are deſigned 
for the baſe, are ſtronger and nearer each other 
than the upper ones. It is on the ſame account 
that the roots of many herbaceous plants, as well 
as the calixes of flowers, and the capſules or cover- 
ings of the ſeeds, are made almaſt ligneous. 


Herbs 
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Herbs grow and become hard ſooner than ef. 
In/i#s than great animals. Herbs and inſedds, 
being of a ſofter conſiſtence than trees and large 
animals, extend themſelves with greater eaſe, and 


ſooner arrive at the period of their extenſion, 


Beſides, the concentric beds of the bark of trees, 


and thoſe of the per:o//eum of animals, being far 


more numerous than the relative beds of herhs 
and inſetts, mult needs require a longer time 
for their growth. 


We may diſtinguiſh two kinds of parts in orga- 
nized bodies; to wit, /imz/ar and difſimalar. The 
former are compoled of fibres of the ſame kind; 
the latter, of fibres of various ſorts. The nerves, 
arterics, veins, lymphatic veſſels are the /mar 
Darts of our bodies; the brain, heart, lungs, ſto- 
mach, the drjimlar. Plants are almoſt entire 
compoled of /am/ar parts. The veſſels containing 


the ſap, the zrackea, and utricult, are of this kind. 


Theſe different veſſels are pretty uniformly di- 
perſed throughout the whole body of the plant 
they enter into the compoſition of all its parts. 
They are to be met with in the root, ſtalk, branches, 
leaves, flowers and fruits. The leaſt fragment, the 
ſmalleſt leaf, is a repreſentation of the whole, a! 
abridgement of the plant. 


There are likewiſe animals which are neat! 
compoled of /amilar parts. Of this number ar 
many ſpecics of long worms, and ſome aquatic n 
lipedes, nettles, and /ea-/tars, polypuſesF moths, 
earth-worms. All theſe animals are formed in 
ſuch a manner, that each part of them, even the 
ſmalleſt, correſponds in miniature to the whole 


in all parts. 


Io 


— - r 
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In the long worms I juſt mentioned, we obſerve 
very diſtinctly a ſtomach, a heart, and ſome 
very ſmall veſſels which ſeem dependent on the 
latter. There is hkewiſe no room to doubt that 
there is beneath the ſtomach, a medullary ſtring, 
like that obſerved in other ſpecies of worms and 
caterpillars. Their v2/cera are not diſtributed 
into certain regions of the body; they are uni— 
verſally diſperſed throughout its whole length; ſo 
that we may truly affirm that theſe infects are all 
brain, all tomach, all heart. But this brain, ſto— 
mach, and heart, appear extremely ſimple : the 
firſt is ſcarce any thing more than a nervous piece 
of net-work, the ſecond a membranous bag, and 
the third a grand artery. 


Polypuſes, which are more fimple in their 
ſtructure, are only a kind of bowel, ſown with 
an infinite number of ſmall feeds, which are 
tinged with the colour of the aliment. 


Tape-worms partake of the ſtructure of poly- 
pulſes, but ſeem to be more compounded. They are 
formed of a chain of flat, membranous, and whitiſh 
rings, jointed together like the diviſions of a reed. 
Each ring has on its upper part, or on one of its 
ſides, a more or leſs ſenſible eminence, in the cen- 
tre of which is a {mall round aperture. The mid- 
dle of the ring is full of veſſels of a purple or 
whitiſh colour, which perform a labour that at- 
tracts the attention of the obſerver. The reſt of 
the rings filled with an infinite number of ſmall 
white feeds. Such is eſſentially the ſtructure of 
the tape-worm in its whole extent; there is no 
perfect varicty or reſemblance between all the 

pa rings, 
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rings, the aſſemblage of which compoſes a kind of 
ribband or lace, which extends ſometimes ſeveral 
hundred feet in length. 


Earth-worms are, of all the inſects I have men. 
tioned, thoſe whoſe inſide ſeems to be the molt 
compounded, chiefly becauſe in them the two 
ſexes are united: but the moſt eſſential organs of 
life are diſtributed in them hkewile through the 
whole length of the animal. 


89 


Organized bodies, whoſe ſtructure is ſo {imple 
and uniform, that each part of them has ma 5 
ſmall compaſs an organization reſembling that of Y 
the whole in a greater extent, enjoy divers pre- 8 
rogatives that have been denied to organized 8 
bodies of a more complicated ſtructure. The fiiſt il 
of theſe are not deſtroyed when divided aſunder. in 
Their different portions continue to live, and the fr 
wounds which have been given to them ealily pa 
conſolidate. Theſe parts vegetate, receive nou— == 
riſhment, produce new organs, and multiply. Such 
wonders as theſe the vegetables and imletts we dif 
have lately treated of exhibit every day : wonders the 
which we have not ſufficiently adnured in the tha 
former, and which perhaps we too much admure in ſtrie 
the latter. ree 

| A 88 | fig: 

Large animals do not furniſh us with the ſame "wh 
phenomena. The conſolidation of their wounds, with 
and the re-union of their fractures, although time 
oftentimes attended with circumſtances which 0 p 
render them very remarkable, ſtrike us but more 

ſlightly when compared with what we obſerve 
analogous in polypuſes, and other infetis that Bu 
multiply by flips. The motions we perceive 1 of the 


certain 


be 


which this effect is produced, conſiſts. 
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certain parts of great animals, when ſeparated from 
the body, or after the death of the animal, affect 
us only with a ſlender 7 of ſurpriſe, when we 
conſider the motions of different parts of worms, 
or thoſe of ſome mllepedes. 


But may there not be ſome miſconception in 
theſe different judgments ? We judge of the effe& 
produced, as conſidered in itſelf, and ſeparate from 
the circumſtances accompanying it; whereas we 
ſhould judge of it with relation to the greater or 
leſs degree of compolition whereof the body, in 
There 1s 
as much, and indeed more to be admired in the 
conſolidation of certain wounds, or in the reunion 
of certain fraftures of our body, than there is in 
the conſolidation of the wounds of polypuſes, or 
in the reunion of parts which have been ſeparated 
from them. A very ſimple machine is eaſily re- 
paired ; a machine that 1s extremely compounded, 
cannot be repaired with the ſame facility. When 
we reflect on the prodigious number of ſimilar and 
diſſimilar parts contained in the compoſition of 
the bodies of great animals, and particularly in 
that of the human body ; when we attend to the 
ſtrict connexion of all theſe parts, and to the de- 
19 55 of compoſition in each of them, we cannot 


ufficiently wonder that the various accidents 


which happen to theſe bodies are not attended 
with greater conſequences; we ſhall at the ſame 
ume perceive the reaſon why they are not enabled 
to propagate like bodies whoſe organization is 
more ſimple. e 


But independently of the greater or leſs degree 


ot the compoſition of parts neceſſary to life, as 
Vol. IV. ſoon 
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ſoon as theſe parts are found placed in different 


regions of a body, and are not diſperſed throughout 


its whole length, ſuch a body cannot be multiplied 
by flips. The AUTHOR OF NATURE, by deny- 
ing, in his wiſdom, this property to large animals, 
by confining the ſources of life in them within a 
narrow circle, has ſecured them from harm by 


many advantages. Compare the reſult of the 


motions or actions of a ſea-worm with that of the 
motions or attions of an ape, and you will ſoon 
perceive which of theſe animals has been moſt 
favoured. | 


Finally, organized bodies, to which a power has 

been granted of multiplying by a method which 
' ſeems to tend to their deſtruction, are ſuch as are 
expoſed to the greateſt dangers, and whole life is 
neceſſarily threatened every moment with a thou- 
ſand various accidents. 


19. Amongſt the motions we obſerve in the 
animal machines, that of the circulation holds the 
firſt rank, either by its importance, or its nature, 
duration, and the number of organs by means 
whereof it 1s performed. There 1s in this motion 
an air of grandeur that ſeizes forcibly on the mind, 
and which, by making it ſenſible of the narrow 
limits of human underſtanding, penetrates it with 
the moſt Prone reſpect, and fills it with the 
higheſt admiration of the INTINITE MIND 
which illuſtriouſſy ſhines in the Divine AUTHOR 
of it. 5 | 


In the centre of the breaſt, between two ſpongy 


maſſes known by the name of lungs, is depoſited 
| a fleſhy 
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a fleſhy pyramid, whoſe baſe bears two ſmall fun- 


nels like ear-rings, which communicate with two 
cavities contained in the inſide of the pyramid, and 
which divide it according to its length into two 
chambers or ventricles, the righit ventricle and the 
bet. This pyramid is the heart, the main ſpring of 
the machine. It has two principal orders of 
muſcular fibres; ſome of which paſs obliquely 
from the baſe to the point, others cut the latter 
tranſverſely. From the exerciſe of theſe fibres 
two oppoſite motions reſult ; one of datation, the 
other of contraction. The heart ſeems to execute 
theſe motions by turning on itſelf like a ſcrew. Its 
point moves towards or from the baſe, by riſing or 

failing obliquely. 5 

Two great veſſels, viz. an artery and a vein, 
communicate with each ventricle. The artery, 
which communicates with the right ventricle, 
conveys the blood to the lungs. The vein, which 

communicates with the {ame ventricle, forms the 
principal trunk of the veins, and carries back the 
blood from all parts to the heart. The artery,“ 
which goes into the left ventricle, is the chief 
trunk of the arteries, and that which conveys the 
blood to all parts. The vyein,|| which ends at the 
ſame ventricle, tranſmits to it the blood that has 
been conveyed from the lungs. 

The principal trunks of veins and arteries, are 
divided into Ra branches at a ſmall diſtance 
from the heart. Some tend towards the upper ex- 

tremities, others towards the inferior. 

The arteries and veins decreaſe in diameter, 
and are ramified more or leſs according to their 


The pulmonary artery. Þ The vena cava. * The grand 
artery, or the aorta, {| The pulmonary vein. 
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diſtance from their origin. There is no part to 


which theſe do not diſtribute one or more ra- 


mifications. | | 
When they have arrived at the moſt remote 


parts, the arteries have an intercourſe with the 


veins. 
The arteries are compoſed of ſeveral membranes, 


placed on each other. The veins have ſimilar 
membranes, but more flender, and weaker. The 
veins were not deſigned to exerciſe the ſame 
power as the arteries. Theſe latter muſt neceſſarily, 
like the heart, and for the ſame end, dilate and 
contract themſelves: they have therefore been 
provided with a very elaſtic membrane. The 
exerciſe of the veins ſhould not be violent. 
At the root of the arteries, and in the inner 
part of the veins, are placed little ſluices or valves, 
which by ſinking and rifing again open and ſhut 
the canal. Theſe valves are depoſited in the veins, 


in a contrary ſenſe from that for which they are in 
the arteries. We ſhall preſently account for the 


cauſe of this difference. 


20. After having been maſticated and diſſolved 


in the mouth and ſtomach, the aliment deſcends 
into the inteſtines, where it receives a new Prepa- 
ration by the mixture of two liquors, one of which 


is furniſhed by the liver, and is called the bile; 


and the other by a ſpecies of * gland ſituated under 


the ſtomach. 1 
The aliment is thus converted into a kind of 


greyiſh pulp, which has received the name of 
chyle. Being ſhifted from place to place by the 


vermicular or periſtaltic motion of the inteſtines, 


The pancreas and pancreatic juice. TR 
„ an 
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and ſtrongly preſſed againſt their ſides at the inſtant 


of their contraction, the chyle penetrates into ex- 
treme {mall veſſels, r which open themſelves in the 
internal membrane of the inteſtinal canal. Theſe 
veſſels tranſmit the chyle to very ſmall glands 
which are covered with a kind of axe primed, 
ſituated in the midſt of the inteſtines, and roun 
which they are in a manner rolled. After being 
filtrated in theſe glands, the chyle is received by 
other veſſels, & which convey it into a concavity “* 
placed along the ſpine, and which pours it into a 
vein ſituated under the left clavicle. There it 
enters into the blood, and loſes the name of cle. 
From this vein the new blood paſles into the 
upper branch of the principal trunk of veins, 
which carries 1t towards the heart. It paſſes into 
the right lobe, which opens at its approach, and 
by cloſing immediately, forces it into the right 
ventricle, which is dilated in order to receive it. 
The heart inſtantly contracts itſelf; the valves 
with which the ventricle is furniſhed, raiſin 
themſelves to oppoſe the reflux of the blood into 
the lobe, it is compelled to paſs the artery, which 
is appointed to carry it to the lungs. The valves, 
which are placed at the entrance of this artery, 
ſink down; the artery dilates, and the blood ad- 
vances into the cavity. The valves riſe again, and 
prevent its return towards the heart. The artery 
contracting itſelf, the blood is impelled farther, 
and, by theſe alternate dilatations and contrac- 
tions of the veſſel, it is conveyed to the lungs, 
where it runs through every part of them. The 


* 


"© The primary lacteal veins. || The meſentery and meſenteric 
Slands. 9 The ſecondary lacteal veins, * The thoracic duct. 


L 3 ramifications 


e 


ramifications of the trachea, * which are diſperſed 
in the v2/cera, carry thither a freſh and elaſtic air, 
which, by acting on the lungs, dilates, winds them 
about, extends and opens them, and by that means 
facilitates the courſe of the blood into the ſmalleſt 
ramifications of the artery. Beſides, being im- 
pregnated with this air, the blood becomes thereby 


attenuated, is cooled, and receives a more lively 


colour. After its arrival at the extremities of the 
artery, it paſſes into that of the pulmonary vein, 
which condutts it to the left ventricle of the heart. 
This latter, by contracting itſelf, puſhes it into the 
aorta, F which by continually dividing and ſub. 
dividing itſelf, diſtributes this balſamic liquor to 
all the parts, in order to promote their growth, or 
ſupport, and occaſion Effort ſecretions. 


21. Such is the admirable mechaniſm of the 


circulation of the blood in men, and in thoſe ani- 
mals which we are beſt acquainted with. But how 
greatly does this imperfect ſketch fall ſhort of the 
reality! How incapable are theſe outlines of ex- 
preſſing the beauties of this noble ſubje&t! And 
who can account for the manner by which the 


| ſtrength of life is repaired and recruited? Who 
can conceive the cauſe of that perpetual motion of 


the heart, which continues without intermiſſion for 


the ſpace of ſeventy, eighty, or a hundred years, 
which has laſted for ages in the firſt race of men, 


and which remains almoſt as long in ſome ee. 
of animals? Have we diſcovered the exact part 


where the artery is changed into a vein ? Have we 


diſcloſed the myſtery of the ſecretion of thoſe ſpi- 


rits, whoſe prodigious ſubtilty and activity give 


The bronchia. + The principal trunk of arteries. 
them 


* 
E 
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them a near reſemblance to light? Can we even 
determine in what manner the groſſeſt ſecretions 
are performed? Do we underſtand the true me- 
chaniſm of muſcular motion ? Have we been able 
to find out the ſource of that great ſtrength which 
often ſo far exceeds that of the heart? All theſe 
dependencies on circulation are yet unrevealed to 
us. The gloom of night ſtill wraps theſe . ava 
in dark obſcurity, and you are earneſtly deſirous 
of chaſing it away from before that ſun which 
alone can diſpel theſe ſhades. Will the dawn of 
that day ere long gild the horizon of the learned 
world? Or is the time of its breaking forth upon 
us yet afar off? e 


But if we are not able to diſcover the whole, we 
may at leaſt ſee enough of it to excite our admi- 
ration; and the ſketch which I have juſt. drawn 
of the circulation, 1s ſufficient to enable us to con- 
ceive the higheſt ideas of the SOVEREIGN MIND, 


which has appointed the manner, duration, and 
end of it. 


Far leſs magnificent in its plans, leſs f:ilful in the 
g | P | 


execution of them, hydraulics offer io us but faint 


images of this miracle, in thoſe machines by means 


of which water is raiſed above the mountains, in 
order to its being diſtributed into every quarter of 
a preat city, and made to circulate wad illue forth, 
under a hundred various forms, into thoſe gardens 


which art and nature vie with each other in adorn- 
ing and embelliſhing. - 


The works of the CREATOR muſt be compared 
with the works of the CREATOR, Ever like 
 HimszLF, HE has impreſſed on all as pro- 
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ductions a character of nobleneſs and exccllence, 


From that immenſe maſs of water which encom- 
paſſes the great continents, there inceſſantly ariſes 
an ocean of vapours, which, being rarefied by the 
combined action of the ſun and air, fpread them- 
ſelves in the upper region ofthe atmoſphere, where 
they remain ſuſpended in equilibrio, Fang inter- 
mixed with the fluid in which they float, and gra- 


more or leſs denſe, and borne on the wings of the 
winds, they fly acroſs the celeſtial plains, which 
they adorn with their rich colours, and continually 
variegated forms. Fixed at length on the moun- 
tain tops, they pour upon them abundant rains, 
which being collected in the vaſt reſervoirs, em- 
boſomed within them, furniſh, by a happy circu- 
lation, a ſupply to fountains, rivers, lakes and ſeas. 
Like veins and arteries, the rivers flow meandering, 


through immenſe countries; water, fertilize, and 
unite them by a reciprocal commerce, and majeſ- 
tically rolling their waves toward the ſea, plunge 
themſelves into it, in order to be again exhaled in 
vapours, and re-enter afreſh into the channels of 
this magnificent circulation. = 


circulates in animals? Is this new mark of ana- 
logy between theſe two claſſes of organized bodies 
as real as it has appeared to be? Small bladders 


within the leaves, have convinced us that they 
were the /ungs of the plant. | | 


But there have not been diſcovered in plants 
veſſels analogous to veins and arteries. No organ 


has 


which demonſtrates the grandeur of their origin. 


vitate with it. Collected afterwards into clouds 


and branching on tlie ſurface of the earth, they run 


22. Does the ſap circulate in plants as the blood 


full of air which have been thought to be diſcovered 
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has been ſeen in them capable of performing the 
functions of the heart. A tree which is planted a 
contrary way, with the roots a top and the branches 
in the ground, lives, grows, bears fruit; from its 
roots, branches ſhoot forth, from its branches, 
roots. The ſame is obſerved with reſpect to ſlips 
and layers. A young branch, or young fruit, after 

being grafted on a ſubjett foreign to itſelf, incor- 
porates with it, and derives from thence the ſame: 
degree of growth it would have received from the 
plant whence 1t was detached. Experiments de- 
monſtrate, that the motion of the ſap depends en- 
tirely on the alternatives of heat and cold, and the 
viciſſitudes of day and night. It is evident that 
the ſap riſes in the day from the roots to the leaves, 
and falls in the night from the leaves to the roots. 
In a word, the courſe of the ſap nearly reſembles 
that of the liquor contained in the tube of a ther- 
mometer. All is reduced to a ſimple counterpoiſe. 


2g. The nouriſhment of the more perſect ani- 
mals requires to be more wrought than that of 
plants. Hence the neceſſity of the circulation of 
the blood. The preparations of the ſap do not re- 
quire ſuch a punctual, regular, and conſtant mo- 
tion; bare poiſings ſuffice. Large animals eat but 
at particular times: a preſſing ſenſation which 
induces them to take nouriſhment, does not con- 
tinually act upon them. The different preparations 
their aliment ſhould undergo, would be diſturbed 
or interrupted, were a freſh ſupply to be received 


within them before the former was ſufficiently 
digeſted. _ 


Plants, on the contrary, are 1n a ſtate of per- 
petual fuction; they draw in nouriſhment eonti- 
? nually, and in a Ve: great quantity, in the 
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day-time by their roots, in the night by their 
leaves. There is a plant which receives and 
tranſpires, in the ſpace of twenty-four hours, 
twenty times more than a man. 

But if plants differ ſo much from large animals 
by circulation, on the other hand ſome ſpecies of 
animals ſeem nearly to reſemble plants by their 
want of this circulation. Not the leaſt appearance 
of this motion 1s to be perceived in the polypus, 
the ?ape-worm, ihe pond-muſcle, and divers other 


ſhell-fith. 


24. One of the ancients defined a plant to be a 
rooted animal. He would undoubtedly have de- 
fined an animal to have been a wandering plant. 
The loco-motive faculty 1s one of thoſe characters 
which preſent themſelves firſt, when we compare: 
the vegetable kingdom with the animal. We ſee 

lants that are conſtantly fixed on the earth. Being 
incapable oi ſeeking their nouriſhment, it is or. 
dained that this nouriſhment ſhall ſeek them. The 
reateſt part of animals on the contrary, are ſub- 


jetted to the care of providing their own ſub- 


ſiſtence. Nature has not always depoſited near 
them ſuch nouriſhment as was neceſſary tor their 
ſupport. She has thought proper to oblige them 
to procure it for themſelves, often with much la- 
bour. And the different methods by which ſhe 
has inſtructed each ſpecies to obtain this end, 
much diverſify the ſcene of our world. 


Whilſt the plowman opens the earth, to entruſt 
with 1t the ſeeds neceſſary to ſupport him, the 


mole and the mole cricket are clearing for them- 


| ſelves different routs, in the ſame, to ſearch for the 
tood allotted to them. The huntſman purſues lis 
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rey with an obſtinate reſolution: triumphing in 
bt ſwiftneſs and ſtrength. At other times pre- 
ferring craft he becomes maſter of it by yung 


ſnares for 1t. The tyger ruſhes on the fawn 


ſporting in the meadow. The cat watches mo- 
tionleſs and ſilent, till the young mouſe iſſues forth 
from its retreat, that ſhe may dart upon it in a 
moment. Some ſpecies of animals, reſembling 

mankind by their prudence, lay up proviſions 


againſt a time of ſcarcity ; build themſelves ma- 
gaꝛines, in which are obſerved ſuch juſt proportions, 


as to give us cauſe to doubt whether it was the 
workmanſhip. of a brute, were we not convinced 


that this brute itſelf is the work of SOVEREIGN 
REASON. | 


25. How great is the diſtance in this reſpect 
from the beaver and bee, to the gall or cochineal 
inſett, the oyſter, the ſea-nettle, and ſeveral 


other kinds of infetts and ſhell-hſh? The gall 


inſect *, being confounded, by his immobility and- 
form, with the tree on which he lives, contents 


himſelf with extracting its juice. Carried by the 
wave to the ſea-ſhore, the oyſter remains fixed 
there, and all its motions conſiſt in opening and 
cloſing its ſhell. The ſea-nettle, and all the dif- 
terent polypuſes with pipes, being continually 


fixed to the ſame place, open and ſhut like a 


lower; extend and contract themſelves like a 
ſenſitive plant; ſtretch out arms, by means of 
which they ſeize inſects. This is their principal 


character, and the leaſt equivocal character of 5 
their antmality. 


Thus it appears that the loco. motive faculty 
is not more proper for diſtinguiſhing the vegetable 
| * See chap. viii, 
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from the animal, than thoſe other characters 
which we have before treated of. In the mean 
time, what can be more diſtintt in appearance 
than a plant is from an animal? Or what more 
ealy to characteriſe in the ſight of the major part 
of mankind? But when once we are convinced 
that every thing in nature is ſhadowed over, we 
are not ſurpriſed at the difficulties we meet with 
in our attempts to diſtinguiſh beings. We expect 
to ſee the ſpecies enter again into each other ; 
and confine ourſelves to the ſmalleſt latitude, 
or to that which 1s attended with the leaſt un- 
certainty. In this principle we will conclude 
the parallel: Jet us ſee whether feeling, and the 
manner by which animals and .vegetables are 
nouriſhed, will furniſh us with any thing more 
cCharadteriſtical. 


26. If there be any faculty which ſeems pecu- 
Jiar to the animal, it is certainly that of Heling. 
Being united to an organized ſubſtance by ties 
which perhaps are known to GoD only, this ſoul 
compoſes with this ſubſtance a mzxed being, a 
being which partakes of the nature of bodies, and 
of that of ſpirits. As a portion of matter, it is a 
machine which is admirable in its ſtructure, and 
on which corporeal objects att mechanically. As 
a ſpiritual ſubſtance, it is affected at the preſence 
of ſpiritual objects in a manner which does not 


ſeem to have any relation with that by which ma- 


terial ſubſtances act on each other. From the 


expreſſion of external objects on the machine, 


there reſults a certain motion in the machine. 

From this motion there follows a certain ſenſation 

in the ſoul, which is ſucceeded by the reaction of 

the ſpiritual ſubſtance on the corporeal; a r 
| | whic 
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is the expreſſion or ru of it. 


which manifeſts feeling from without, and which 


The various ſenſations in the animal may be 
reduced to theſe two general claſſes, pleaſure and 
pain, ſeparated from each other by degrees which 
are frequently inſenſible, and iſſuing from the ſame 
origin. The expreſſion of pleaſure and pain 1s not 


alike in all animals; becauſe the organs, by means 


whereof the ſoul manifeſts her ſentiments, are not 
the ſame 1n all. ED 


There are ſpecies in which feeling is manifeſted 
by a greater number of ſigns; more varied, more 
expreſſive. What expreſſion for inſtance, is there 
in the air, the motions, and the various attitudes 
of an ape, a horſe, a dog, a cat? There is not 
much leſs expreſſion in birds than in quadrupeds. 


Fiſhes do not expreſs themſelves with the ſame 


clearneſs and energy; they form a dumb people, 


amongſt whom the language by ſigns is little prac- 


tiſed: but the extreme vivacity of their motions 
ſeems in part to compenſate for their ſterility of 
expreſſion. Reptiles, ſhell-fiſn, and inſetts, which 
are ſtill at a greater diſtance from us than fiſhes, 
expreſs to us their feelings in a more obſcure 
manner; but which, notwithſtanding, we can 


_ conceive to a certain degree, and often ac- 
knowledge to be very expreſſive. 


On the contrary, we do not diſcover in the 
plant any ſign of feeling. All in that ſeems tobe. 


Purely mechanical. Its life appears to be leſs a 


lite than a ſimple duration. We cultivate a plant, 
or we deſtroy it, without experiencing any thing 
ſimilar to what we meet with when we cheriſh an 
animal, or put it to death. We ſee the plant 
laoot forth, grow, flouriſh and bud, as we per- 
ceive 


1 
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ceive the hand of a clock to have paſſed over 
the points of the dial. | 


"Theſe conſiderations lead us to conſider feeling 
as a character proper for diſtinguiſhing the ve- 
getable from the animal. 


27. Since then the faculty of feeling furniſhes 
us but with a doubtful charatter for diſtinguiſhing 
the vegetable from the animal, which is that we 
ſhould have recourſe to with this view? I think 
we have exhauſted them all: we have at leaſt 
treated of them all in a curſory manner. But we 


have not examined them all under their various 


aſpects. There 1s one of them, which being con- 
iidered in a certain point of view, may perhaps 


procure us what we have in vain ſearched for in 


the others. 


We may now conſider the poſition of thoſe or- 
gans by which plants and animals receive their 
nounſhment. Theſe organs in plants are the roots 
and leaves. Both of them are furniſhed with 
pores, by means of which they pump in the 
nutritious juice. Theſe pores terminate at {mal 
veſſels, which tranſmit the juice into the inner 
part: or, rather, theſe pores are only the ex- 
tremity of theſe veſſels. 


Animals have organs which are entirely analo- 
gous to roots and leaves; I mean /acteat u, or 
veſſels which anſwer the ſame purpoſe. Thele 
veins open themſelves in the inteſtines, and pump 
the chyle into them, which they convey into the 
channels of circulation. An animal is then an 
organized body, which is nouriſhed by roots 


placed within him. A plant is an organized body 


which 
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which receives 1ts nouriſhment by means of roots 
placed on its outfide. = 
Yet an animal which is nouriſhed by pores dif- 
tributed on its outſide, renders this charafter am- 
biguous. The tape-worm ſeems ſuch an animal. 
It forms in the inteſtines a great number of plaits: 
and ſometimes entirely fills the capacity of this 
canal. Each of the rings that compole it, and whoſe 
length 1s rarely more than one or two lines, 1s 
pierced with a ſmall round aperture, by which 
one may ſee the chyle iſſue, which the worm is 
full off, and which conſtitutes its principal nouriſh- 
ment. If this aperture is a kind of ſucker, by the 
help of which the infect pumps the chyle that 
ſurrounds it, this method of nouriſhing itſelf varies 


3 but little from that of plants. 


But without ſeeking very far for examples of 
animals that are nouriſhed like plants, this is the 
caſe of all animals, whether oviparous or vivi- 
parous, whilſt they are encloſed in the egg, or in 
the belly of their mother. The umbilical veſſels 
may be conſidered in the egg or in the matrix, as 
roots which imbibe the nouriſhment. It is the ſame 
with reſpect to inſects that multiply by /hoots. 
Whulſt the young one ſtill adheres to its mother, 
it is nouriſhed in a manner little different from 

that which is peculiar to branches. Animal gratts. 
nearly reſemble vegetable in this particular. 


Laſtly, The ſkin of the human body imbibes, 
like the leaves of plants, the vapours with which 
the air abounds: and although men draw in much 
leſs nouriſhment by this means than vegetables, it 
18 nevertheleſs true that their ſkin and leaves have, 
in regard to this circumſtance a great affinity to 
each other. Perhaps we may be able ſome time 
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or other to diſcover animals which are nourſlbes 
by their ſkin only as certain plants are by their 
leaves. 


28. Do we then in vain ſeek for a peculiar _ 


character whereby we may diſtinguiſh the vege- 
table from the animal? I perceive a new pro- 


perty, which will perhaps furniſh us with what we 


ſeek for. 


A muſcular fibre contratts of itſelf on the touch 
of all bodies, whether ſolid or liquid. This pro- 


perty is known by the name of zrr2tabulity. It 
has nothing in it common to ſenſibility. The 


parts which are moſt ſenſible are not zrritable, and 
the parts which are moſt irritable, are not 2 ble, 


Neither ought we to confound irritability with 


elaſiicity. A dry fibre is very elaſtic, and not at 
Animals purely gelatinous are not 
elaſtic, and are notwithſtanding very 1rritable. In 
ſhort, the fibres of old men, though much more 
elaſtic than thoſe of infants, are much leſs Irritable. 


We have ſeen that the heart is a real muſcle. 
If we extract it from the breaſt, it will continue to 
move till it has loſt its natural heat. The heart 
of a viper or tortoiſe beats ſtrongly for the ſpace 
of twenty or thirty hours after the death of the ani- 
mal. Water or air, when introduced into the ven- 
tricle, are lcient to reſtore to the heart the mo- 
tion it has loſt. 


The periſtaltic motion of the intens 1 Mie. 
wiſe owing to their irritability. But the follow. 
ing is what we ſhould not have gueſſed at. If 
they are plucked haſtily from the lower belly, and 


cut into pieces, all theſe pieces will crawl like 
worms, 
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worms, and contract themſelves on the ſlighteſt 
touch. * ; 
So that not only every muſcle, but alſo every 
fragment of a muſcle, and even every muſcular 
fibre, contract themſelves more or leſs on bein 
touched by any body whatſoever, eſpecially if that 
body be of a ſtimulating nature. And as the fibre 
contracts ſo it likewiſe recovers of itſelf, and this 
alternate exerciſe laſts for a time proportionable 
to the degree of irritability. 
It 1s evident, from all the experiments that the 
vital parts are the moſt irritable. The heart is 
the moſt irritable of all, and next to that, the in- 
teſtines and diaphragm. 
The nature of irritability is unknown: we only 
judge of it by its effects. It probably reſides in 
the elaſtic fluid which is interſperſed between the 
lamellæ of the fibre. The nerves are not irritable; 
but if a nerve be pricked, the muſcle at which it 
terminates will contract itſelf. The nerves may 
then give motion to the muſcles; but they do not 
communicate an irritability to them which the 
are not poſſeſſed of themſelves; they only put it 
into action, and thus they are the miniſters of 
the affections of the ſoul. 1 1 
Irritability then ſeems to be what conſtitutes the 
vital power in the animal; and this property has 
not been perceived in the vegetable. Is it not then 


die diſtinguiſſiing character we ſeek for? 
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CHAP XL 


Of the Induſtry of Animals. 


1, e eee we have ſcarcely conſidered 
animals in any other light than with 
reſpett to the organization, and the immediate and 


general conſequences of it. We will now contem- 
plate their induſtry, which is ſtill more intereſting 


to us. 


Some animals ſeem late to feeling only, 


Others have all our ſenſes, and.riſe almoſt to un- 


derſtanding. The diſtance from the polypus to 
the ape appears enormous. e 


Imagination and memory are obfervable in 
divers Roden : imagination in their dreams; me- 
mory, in the recollection of ſuch things as have 
Hd them Places, perſons, animate and in. 
animate objects are traced out in their brain, and 
they act agreeably to theſe repreſentations. 
The degree of knowledge in each ſpecies an- 
ſwers to the place it occupies in the general plan. 
The ſphere of this knowledge extends to all caſes 
which the animal may naturally meet. Andit the 
animal happens to be drawn from his natural cit. 
cle, and nevertheleſs is not entirely removed out 
of it, we may conclude that this new ſituation has 
a relation to one of the caſes to which the ſphere 
of his knowledge extends. 7 BY 
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The way whereby animals vary their proceed- 
ings as neceſſity requires, furniſhes one of the 
ſtrongeſt arguments againſt the opinion which 

u them into mere machines. The philo- 
ſopher who attributes to them a ſoul, founds his 
judgment on the analogy of their organs with ours, 
and of their actions with ſeveral of ours. Thoſe 
who make the ſoul material, forget that even feel- 
ing is incompatible with the properties of matter. 

The greater the number of caſes is to which 
the knowledge of an animal extends, the higher is 
this animal elevated in the ſcale. | 


The preſervation of life, the propagation of 
the ſpecies, and the care of their young, are 
the three principal branches of the knowledge 
of animals; but all are not alike to be admired 
in theſe reſpects. 5 5 AY 

The oyfter knows only how to open and cloſe 
its ſhell. C 

The /p:der ſpreads a net for his prey: waits 
like a huntſman, till ſome inſect falls into the 
ſnare: hardly has he touched it, before he darts 
upon it. Is he armed, or too nimble? He faſtens 
the lines to him with wonderful ſkill, and thus 
diſables it either from flying or defending itſelf. 

Divers ſpecies of animals live from day to day, 
without taking any thought for the ſucceeding 
day. Others Bon endued with a kind of fore- 
light, conſtrutt magazines with abundance of art, 
which they fill with various kinds of proviſions : 
tuch are the bee and the beaver. „ 


Among animals that live by prey, ſome, like 
| the. eagle and the lion, attack with open force. 
Others, as the hawk and the fox, join craft to 


ſtrength. 
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frength. Some ſave their lives by flight ; others 


by hiding themſelves under the earth or water; 
while others ſtill have recourſe to divers ſtratagems 
to facilitate their flight, and evade the purſuit 
of their enemy. | 


Thoſe philoſophers, who take a great deal of 
pains to define 2n/tznd, are not aware, that in 
order to do it, they ſhould ſpend ſome time in the 
head of an animal, without becoming the animal 
itielf, To ſay in general, that inſtinct is the reſult 
of the impreſſion of certain objects on the ma- 
chine, of the machine on the ſoul, and of the foul 
on the machine; is to ſubſtitute terms that are a 
little leſs obſcure, inſtead of a very obſcure term: 
but the idea does not iſſue from the thick darkneſs 
that covers it. We well know what is not in- 
ſtinct, but are utterly ignorant what it is. It is not 
underſtanding, or reaſon. The brute has neither 
our notions, nor our uean ideas; becauſe it has 

not our rng. N 1 


2. At the ſame time that NATURE has taught 
divers animals the method of attacking and pur— 
ſuing their prey, ſhe has inſtructed them in that 
of ſelf-defence or eſcaping. If we were con- 
verſant in the books of nature, we ſhould there 
ſee, without doubt, that the profit always makes 
amends for the loſs. A regiſter of the births 
and deaths of ſome ſpecies puts this truth be- 
yond all controverſy. Ly 


Thoſe ſpecies which multiply moſt, have the 
reateſt number of enemies. Caterpillars and vin. 
retters are attacked as much within as without, 


by I know not how many inſets, that are 2 
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able to effect the deſtruction of the ſpecies 


{. 861 


bent on deſtroying the individuals, without being 


ſpecies ſeek their living or retreat in t 
part of the earth, or in that of plants and animals. 
Others build themſelves neſts or ſhells with amaz- 
ing art, where they paſs their time in weakneſs and 


inactivity. | 


Some that are more ſkilful, can, like us, make 


themſelves clothes, and even procure matter for 


their nouriſhment. They ſtrip our cloths and furs 
of their hairs, and make a kind of ſtuff of it, 
wherewith they clothe themſelves. The form of 
their dreſs is very ſimple, but very commodious. 
It is a ſort of muff or caſe, which they can 
lengthen or widen as they find occaſion. 'They 
lengthen it by adding to each end new layers of 
ſilk and hair, and widen it as we do a glove, b 

cutting it in the middle according to the length of 


it, and by engrafting a piece. You may imagine 


that I am ſpeaking of hou/e-moths ; field-moths, 
which clothe themſelves with leaves, ſurpaſs them 


in induſtry. 


Several kinds of fiſhes and birds change, at a 
ſtated time, their dwelling-places. We have ſeen 


numerous ſhoals of herrings and cod-fiſh, and flocks 


of geeſe, quails, and crows, reſembling thick 
clouds, that ſometimes darken the air. By ſuch 
periodical emigrations the ſpecies are preſerved, 
and in their long pilgrimages Nature is their pilot 
and provider, | 125 | 


. The gra/5hopper, lizard, tortoiſe, and crocodile © 


furniſh examples of animals that ſcarce take ny 
care of their eggs, and are almoſt wholly unmind- 
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ful of the young that are hatched from them. 
They lay them in the earth or ſand, and leave the 
ſun to communicate the warmth neceſſary tor 
them. Shell-fiſh practiſe the ſame method: {ome 
{pawn in the water ; others between ſtones, or in 


the ſand: | 


The inſtinct of the different ſpecies conſiſts in 
depoſiting them in places where the young may 
find proper nouriſhment at their birth. The mo- 
thers commit no miſtake with reſpect to that. The 
butterfly of the cabbage-caterpillar never lays her 
eggs on meat, nor the /{e/h-fly on the cabbage. 


The gnat, that flutters in the air, was at fil 
an inhabitant of the water. For this reaſon her 
eggs are always depoſited in the water. The mals 
formed by them reſembles a little veſſel which the 
inſect ſets afloat. Each egg is in the form of 
a keel. All the keels are vertical, and are diſpoſed 
back to back. The gnat lays but one egg at 
a time. We cannot deviſe how ſhe can cauſe the 
firſt egg or keel to remain in the water. Her 
method is nevertheleſs very ſimple, but much 
more ingenious. She ſtretches out her long legs 
behind her, croſſes them, and by thus forming 
an angle of them, receives the firſt egg, and holds 
it at pleaſure. A ſecond egg 1s ſoon placed next 
the firſt; then a third, fourth, &c. The baſe ot 
the pyramid thus widens by little and little, and a 
length is capable of ſuſtaining itſelf. 


Some ſpecies glue their eggs with great ſym. 
metry and propriety round the branches or ſmall 
ſhoots of trees, hke rings or circles. One would 
be apt to ſay, that ſome ſkilful hand had 2 
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diverting itſelf in fitting pearl bracelets on the 
ſprigs. A caterpillar, which, from the diſtribu. 


tion of its colours, is called {zvery, transforms it- 


ſelf into a butterfly, that diſpoſes her eggs in this 
manner, and forms theſe pretty bracelets of them. 


Other butterflies do ſtill more: they ſtrip them- 


ſelves of their hair, and make with it a kind of 


neſt for their eggs, where they lie ſoft and warm. 
Such in particular 1s the induſtrious workmanſhi 
of the butterfly, proceeding from that called 


the common caterpillar, becauſe it is in fact moſt 
common in theſe countries. 


4. Certain ſpecies are ſo attached to their eggs, 


that they carry them about with them every 


where. The wolf ſpider encloſes hers in a little 
filk purſe, which ſhe bears on her hind-part, 
Does any one deſtroy it, or take it from her? 


Her natural vivacity and agthty abandon her: ſhe 


ſeerns to fall into a kind of languor. Has ſhe the 
happineſs to recover the precious truſt ? She in- 


{tanily ſeizes it, carries it away, and betakes her- 


ſelf to flight. As ſoon as the little ſpiders are 
hatched, they collect and arrange themſelve ſkil- 


fully on the back of their dam, who continues for 


ſome time to beſtow her attention on them, and to 
tranſport them with her wherever ſhe goes. 
Another ſpider lodges her eggs in a little filk 
pak, which ſhe wraps up in a leaf. She fixes 
erſelf on this purſe, and fits on her eggs with 
amazing aſſiduity. Another, to conclude, encloſes 
hers in two or three little ſilk balls, which ſhe 
ſuſpends by threads; but has the precaution to 
hang before, at a ſmall diſtance, a little bunch 


of dry leaves, to conceal them from the inſpection 
of the curious, | 
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wall muſt be broke before the apartments can be 
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5. Divers ſpecies of ſolitary flies are not leſs to 
be admired, as well for their foreſight in amaſſing 
proviſions for their little ones, as for the art diſ- 
played by them 1n the neſts they prepare for their 
reception. The ma/on bee, ſo called becauſe 
like us, ſhe underſtands the art of building, per- 
forms ſuch works in maſonry, as one would ima. 
gine mult greatly ſurpaſs the ſtrength of a fly. 
With ſand, collected grain by grain, and glued 
together with a kind of cement much preferable 
to ours, ſhe erects a houſe for her family: a very 
ſimple one indeed, but extremely ſolid and com- 
modious. It is divided within into ſeveral cham- - 
bers or cabins, on the back of each other, with- 
out any communication between them. One 
general foldage, a wall of encloſure comprehends 
them all, and leaves no opening without. This 


ſeen, and it is found to be as hard as a ſtone. 
Theſe neſts are very common on the fronts of 
houſes : they there reſemble little oval hillocks, of 
a different grey from that of the ſtone. The 
fly that is the architect of theſe buildings depoſits 
an egg in each chamber, and ſhuts up in it at the 
ſame time a ſtock of wax or paſte, which 1s the 
nouriſhment appropriated to her young. 


Another fly, which may be called the carper- 
ter* bee, becauſe ſhe works in wood, likewi!e 
builds apartments for her family, but in a dit 
ferent taſte from that of the ma/on. Sometime: 
ſhe diſtributes them into ſtages; ſometimes dil- 
pores them in a row. Cielings or partitions, ar- 
fully made, ſeparate all theſe ſtages or chambers, 


* The wood-piercing bee, 


and 
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and there is an egg depoſited in each of them, 
with the quantity of paſte neceſſary for the young. 


6. Theſe various kinds of work require in ge- 
neral leſs {kill and genius than labour andpatience. 
There is a very ieren degree of art and ſagacit 
diſplayed in the neſt conſtrutted by another fly 
with ſingle pieces of leaves only. This neſt is a 
real prodigy of induſtry. When it 1s taken to 
pieces, and narrowly. examined in all its parts, one 
cannot conceive how a fly ſhould be able to cut 
them out, turn, and put them together with ſo 
much propriety and exattneſs. When viewed on 
the outſide, this neſt very much reſembles a tooth- 
pick caſe. The inſide is divided into ſeveral 
little cells, in the form of a thimble, ſet in one 
another as thimbles are in a tradeſman's ſhop. 
Every thimble conſiſts of ſeveral pieces, which 
are ſeparately cut from one leaf, and whoſe form, 
circumference, and proportions tally with the 
place each is intended to occupy. The ſame 
method is uſed with reſpect to the pieces that form 
the caſe or common cover. In a word, there is 
lo much. exactneſs, ſymmetry, uniformity, and 
fill in this little maſter-piece, that we ſhould not 
believe it to be the work of a fly, did we not know 
at what ſchool ſhe learnt the art of conſtructing it. 
We may naturally conjecture that each thimble is 
a lodging for a little one; but we could not have 
imagined that the paſte which the mother provides 
for it is almoſt liquid, and that the little cell, which 
is entirely compoſed of ſmall pieces of leaves, 
is notwithſtanding a veſſel ſo well cloſed up, 


that this paſte never ſpills, even when the veſſel is 
ſtooped. C : = 
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7. Many brutes act in concert with each other. 
A drove of oxen 1s grazing in a meadow : a wolf 
appears: they immediately form into a battalion, 
and preſent their horns to the enemy., This war- 


like diſpoſition diſconcerts him, and -obliges him 


to retire. 


In winter, hinds and young ſtags aſſemble in 
nerds, in the more numerous companies as the 


ſeaſon happens to prove ſevere. They warm each 


other with their breath. In the ſpring they ſepa- 
rate, the hinds concealing themſelves in order to 
bring forth. The young harts remain together, 
love to walk in company, and are only parted by 
neceſſity. 85 


Sheep that are expoſed to the ſultry heat of the 

dog-days in an open plain, keep near each other, 
ſo that their heads touch ; they hold them inclined 
towards the earth, and ſnuff up the freſh air which 
comes from beneath them. 


Wild ducks, that are accuſtomed to change 
their climate, range themſelves in their flight in 
the form of a wedge, or an inverted V, that they 
may cleave the air with the greater eaſe. The 
duck at the extreme point leads the flight, and 
cleaves the air firſt of all. After a certain time he 
as relieved by another, the ſecond in his turn by a 
third, &c. In this manner each bears a ſhare in 
the laborious part of this office. CES 


8. Animals to whom the company of their own 

Kind is uſeful, have been rendered fit for this 

commerce. 

man in view with reſpect to this particular, » 
| — 5 


And if the AUTHOR of Nature had 


5 


we may without pride ſuppoſe, the means will be 
found to correſpond perfectly well with the end. 
In effect, how many embarraſſments and incon- 
veniencies would have accompanied the divers 
A ſervices we deduce from domeſtic animals, if in- 
1 dividuals of the ſame ſpecies had not power to co- 
1 habit together! Ms 


The ſpirit of ſociety 1s not altogether limited to 
individuals of the ſame ſpecies, but extends likewiſe 
in a certain degree to thoſe of different ſpecies, 
and from thence man alſo derives ſome advantage. 
The cuſtom of ſeeing each other, of eating their 
meals in common, of repoſing under the ſame roof, 

3 confirms the natural diſpoſition of domeſtic ani- 

. mals to live in ſociety. The connections which 

krelult from it become ſo much the ſtronger, as 
they begin earlier or nearer to their birth. Thus 
animals that are not appointed to live together, 
may notwithſtanding form a ſort of ſociety: the 
natural inclination each of them has to live with 
thoſe of a like kind, is ſuſceptible of modification 
or extenſion. 

Every individual knows his like; thoſe of the 
ſame ſociety likewiſe know them. It is obſervable, 
that if ſtrange fowls are brought into a poultry- 
yard, thoſe of the place will perſecute them, till 
cohabitation has made them members of the 

ſociety. = 


The outſide of the body exhibits divers cha- 
ratters, by means of which individuals of the ſame 
lociety may know each other, and diſtinguiſh 
ſtrange individuals. But among theſe phyſical 
characters, there may be ſome mixed ones, or 
luch as belong as much to the ſoul as the body, 

M 2 which 


„ 


which the animals of the claſs we are treating of, 
are capable of ſeizing ; ſuch are the air, poſture, 
gait. The individuals of that ſpecies which are 
not yet become familiar in their new habitation, 
ſeem fearful or embarraſſed; this fear or embar- 
raſſment detects them, and excites or encourages 
Others to attack them. En. 

That kind of ſociety in which domeſtic animals 


live, gives room for a remarkable obſervation; the 


young lamb diſtinguiſhes her mother from amongſt 
3 or 400 ſheep, although there does not appear to 
be any ſenſible difference betwixt them. 
9. Nothing is more wonderful than thoſe le- 
gions of flying creatures, that at a ſtipulated time 
aſs from one to other very remote countries, 
What inſtinct aſſembles them? What compaſs 
direfts them? What chart points out their way ? 
Me preſently conceive that the change of the ſea- 
ſon, and the want of ſuitable nouriſhment, advertiſe 
theſe different ſpecies of birds to ſhift their abode. 
But whence did they learn that they ſhould meet 
with in other regions a climate and aliment proper 
for them? In order to be able to anſwer theſe 
queſtions, and all ſuch as may be aſked on this 
intereſting ſubject, we ſhould carefully examine 
every circumſtance that attends the marches of 
theſe birds. The degree of cold or heat that ac- 
celerates or retards them, deſerves to be particularly 
attended to; for there is no room to doubt that 
they are moſt of all influenced by this. There is 
rhaps a ſecret relation between the tem perature 


which ſuits with certain ſpecies, and that which is 


neceſſary for the production of the food that nou- 
riſhes them, 58 . 


But 
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But we have not carried our enquiries deep 
enough into theſe different ſpecies of birds and 


 filhes of paſſage. 


10. Among the ſocieties of brutes improperly /0 
called, ſome depend on chance, or on the agency 
of men, if not altogether, at leaſt in part. It rs 


not ſo with reſpett to ſocieties properly /o called. 


They do not owe their origin to any human act, 
but ſolely to nature. The members that compoſe 


them are not only united by common neceſſities, 
and that for a ſhort time; but they are ſo by a 


much ſtronger tie, which ſubſiſts to the death of 


the animal, or at leaſt during a conſiderable part 
of its lite; I mean, the natural preſervation of 
the individual, or that of its family. Both the 
one and the other are neceſſarily attached to the 


ſtate of ſociety. It is for this great end that theſe 


different ſpecies of ſocial animals have been in- 


ſtructed to labour in eommon on works ſo worthy 


Of admiration. 


Societies properly ſo called may be divided into 
two claſſes; the firſt comprehends thoſe who/e 
frincapal end is limited to the preſervation of indi- 
widuals; the ſecond, thoſe whoſe /cope is, the 
preſervation of individuals, and education of thetr 
Young, oo 

Several ſpecies of caterpillars and ſome ſpecies 
of worms belong to the former of theſe two claſſes ; 


_ ants, waſps, bees, beavers, to the ſecond. 


The firſt claſs will have under it two principal 


forts; one of which will comprehend temporary 


locieties; the other, ſocieties for life. 


11. A butterfly depoſits her eggs, about the 


middle of ſummer, on the leaf of a plumb-tree ; 
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( 270 
the number of theſe eggs is three or four hundred. 
After ſome days, there iſſues from each of them 
a very {mall caterpillar. They are ſo far from 
diſperſing themſelves on the adjoining leaves, that 
they all continue together on that whereon they 
firit received their being: the ſame ſpirit of ſo- 
ciety unites them. They apply themſelves im- 
mediately in concert in the ſpinning of a web, 
which at firit 1s very thin, but they atterwards make 
it ſtronger, by gradually adding new threads to it. 


This web is a real tent ſpread upon the leaf, under 


which the young caterpillars ſhelter themſelves. 
As they increaſe in bulk, they extend their lodging 
by freſh layers of leaves and ilk. The ſpaces 
contained between theſe layers are apartments, all 
of which communicate by doors made on purpoſe. 
In this neſt they paſs the winter, placed near each 
other, without motion, till the returning ſpring 
enlivens them, and invites them to brouze on the 


iprouung 1eaves. LALLY, Wards tn 
May, the ſociety is diflolved; every caterpillar 
ſeparates from his companion, and ſpends the 
remainder of his life in ſolitude. Being then 
become ftronger, a ſtate of ſociety is no longer 


neceſlary for them. 


12. The caterpillars, that live on the oak, and 
whoſe ſocieties are much more numerous than 
thoſe of the common, are very ſingular in their 
roccedings. They ſet out from their neſt at ſun- 
jet, and march in proceſſion, under the conduct of 
a chief, whoſe motions they follow. The ranks 
are at firſt compoſed only of one caterpillar, after- 
wards of two, three, four, and ſometimes more. 
The chief has nothing in him that may diſtinguiſh 


him from the reſt, but by being the firſt, and 10 
| he 
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he 1s not conſtantly, becauſe every other cater- 
pillar may in his turn occupy the ſame place. 
After having taken their repaſt on the leaves 
around them, they return to their neſt in the 
ſame order; and this continues during the whole 
life of the caterpillar. When they have arrived 
to their full growth, each forms for himſelf a cone, 


where it is transformed into a chryſalis, and after- 


wards aſſumes the form of a butterfly. Theſe me- 
tamorphoſes cauſe a new kind of life to ſucceed 
to the ſtate of ſociety, Which is very different from 
This is an example of ſocieties for life, whole 
principal end is the preſervation of individuals. 


13. There are ſeveral kinds of caterpillars that 
are true republicans, and whoſe diſcipline, man- 


ners, and genius, diverſify them as much as thoſe- 


of different people. Some of them, like ſavages, 


make themſelves hammocs, in which they take 


their meals, and even paſs their whole lives. 
Others live like the Arabs and Tartars, in tents, 
which they erect in the meadows ; and when they 
have conſumed all the herbs that grew about 
them, they go away and pitch their camp elſe- 
where, „ . 

The neſts which the republican caterpillars 
make for themſelves are perfect retreats; they 
are ſcreened in them from the injuries of the air, 
and are all cloſely ſhut up in times of inattion or 
idleneſs. But they go out at certain hours to ſeek 
their nouriſhment. They feed on the leaves. 
which ſurround them, which they conſume one 
after another. They often go to a great diſtance 
trom their dwelling, and by different turnings. 
However, they can always find it again, when they 
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have occaſion. Nature has provided them with a 


method for regaining their lodging, which an- 


ſwers exactly to that uſed by THESE US for fetch- 


ing ARIADNE out of the labyrinth. We pave 


our ways; our caterpillars line theirs with tapeſtry. 
They never walk but on ſilk carpets. All the 
paths that lead to their neſt are covered with ſilk 
threads. Theſe threads form tracks of a gloſſy 
white, which are at leaſt two or three lines in width. 
By purſuing theſe tracks in a row, they never loſe 
their way, how intricate ſoever the turnings and 
and windings of their paſſage may be. By putting 
a finger on the track, we ſhould interſect the path, 
and throw the caterpullars into the greateſt per- 
plexity. They flop on a ſudden at this place, and 
expreſs all the ſigns of fear and diſtruſt, Their 
march 1s ſuſpended; till ſome caterpillar, more 


bold than the reſt, croſſes over the ſpoiled path. 


The thread ſhe ſpreads in croſſing ſerves as a 
bridge for the next to paſs over. Thus in paſſing 
{ſpreads another thread; a third another, and thus 
the way 1s {oon repaired. 


Yet there is a great difference between the me- 
thod of the republican caterpillars, and that of 


Theſeus. They do not ſpread a carpet overtheir 


paths, to prevent their miſſing their way; but they 
do not. miſs their way, becauſe they ſpread ſuch 
a carpet. They ſpin continually, b 

have always occaſion to evacuate the ſilky matter, 
which their nouriſhnent produces again, and 
which is encloſed in their inteſtines. By fatis- 


fying this want, they are aſſured of being in the 


right path, without attending to it. The con- 
ſtruction of the neſt is likewiſe connected with 


this want. Its architecture is adapted to the form 


of 
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of che animal, to the ſtructure and exerciſe of his 
organs, and to his particular circumſtances. 


14. Ants ſeek their proviſions and aliment at a 
great diſtance from their abode. Various paths, 
which are often very winding and intricate, ter- 


minate at their neſt. The ants paſs over them in 
rows, without ever miſſing their way, any more 


than the republican caterpillars. Like the latter, 
they leave tracks wherever they paſs. Theſe are 
not diſcernible to the eye; they are much more 
lenſible to the ſmell ; and it is well known that 
ants have a very penetrating one. However, if 
we draw a finger ſeveral times backwards and for- 
wards along the wall by which the ants paſs and 
repaſs up and down in rows, they will be ſtopped 
on a ſudden 1n their march, and it will afford ſome 
amuſement to obſerve the perplexity they are in. 


It will happen in the ſame manner with regard to 


the proceſſions of theſe ants, as has been before 
related concerning thole of the caterpillars. 


15. The ſight of a bee-hive is certainly one of 
the fine ſt that can offer itſelf to our eyes. There 
2ppcars in it an aſtoniſhing air of grandeur. One 
can never be weary of contemplating theſe work 
lhops, where e A of labourers are conſtant] 


| employed in different works. We are ſtruck in 


2 particular manner with the geometrical exactneſs 
of their works; as we likewiſe are at the ſight of 
their magazines, which are repleniſhed with eve 
tling neceſlary for the ſupport of the ſociety durin 
the rigorous ſeaſon, We likewiſe ftop with plea- 
fure to behold the young ones in their cradles, and 


to obſe1ye the tender care of their nurſing mothers : 


tuwarils them. 
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But what chiefly attracts the attention, is the 
queen: the ſlownels, I had almoſt ſaid gravity, of 
her march, her ſtature, which is a more advau- 
tageous one than that of the other bees, and, 
above all, the various homage paid her by the reſt. 
We can ſcarcely believe what our eyes are wit- 
neſſes of, in the regard and aſſiduities of the neu- 
ters for this beloved queen. But our amazement 
1s greatly heightened when we ſee theſe laborious, 
active inſets entirely ceaſe from their labour, and 
ſuffer themſelves to periſh, as ſoon as they are de- 


prived of their ſovereign. 


By what ſecret engagement, by what law ſu- 


perior to that whereby each individual provides 


for 1ts own preſervation, are the bees attached to 
their queen in ſuch a degree, as abſolutely to neg- 
left the care of their own lives, when they happen 
to be ſeparated from her? This law ſeems to be 
nothing more than the grand principle of the 
preſervation of the ſpecies: the neuters do not 
engender; but they know that the queen enjoys 
that faculty: they conſtrutt thoſe cells, whoſe 
proportions we ſo much admire, for the reception 
of the eggs ſhe is ready to lay. Nature has in- 
ſtructed them as much with regard to the young 
that is to be hatched from them, as ſhe has the 

mothers of other animals in favour of their off, 


16. Of all animals that live in ſociety, none 
approach nearer to human underſtanding than 
beavers. We are at a loſs to determine what 18 
moſt worthy of admiration in their labours, whe- 
ther the grandeur and ſolidity of the undertaking, 
or prodigious art, fine views, and general deſign 10 

| excellently 


„ 


excellently diſplayed throughout every part of 
their execution. A ſociety of beavers ſeem to be 
an academy of engineers, that proceed on rational 
plans, which they rectify or modify as they judge 
neceſſary, purſuing them with as much conſtancy 
as preciſion; all are animated by the ſame ſpirit, 
SES their will and ſtrength tor the promoting 
one common end, which 1s always the general 
good of the ſociety. In a word, we mult be wit- 
neſſes of their performances, before we can judge 
them capable of them. A traveller that 1s 1gnorant 
of them, and happens to meet with their habitations, 
will think he is among a nation of very induſtrious 
lavages. N 


The mole or bank which they raiſe, is a work 
of immenſe labour, and it is inconceivable how 
brutes are able to project, begin, and complete it. 
Repreſent to yourſelf a river of fourſcore or a 
hundred feet in width. Their firſt buſineſs is, to- 
break the force of the current. The beavers then 
throw up a bank or cauſeway eighty or a hundred 
feet in length, by ten or twelve feet at its baſe. 
Nothing is more certain than this, nor leſs likely: 
end when we have repeatedly ſeen it, we are ſtill 
willing to renew our inſpection of it, in order to- 
enforce our belief. 


The moſt conſiderable towns of the beavers, 
conſiſt of twenty or twenty-five lodgments, though 
ſuch are but rare. The moſt common have only 
ten or twelve. Each republic has its peculiar dif- 
ulct, and admits of no accidental gueſts. 


5 When any great inundations damage the edi-- 
kces of the beavers, all the ſocieties without ex- 
| M 6 ny ception 
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ception unite together for making the neceſſary 
repairs. If hunters declare a cruel war againſt 
them, and entirely deſtroy their banks 1 cot- 
tages, they diſperſe themſelves about the country, 
betake themſelves to a ſolitary life, dig burrows 
or trenches under- ground, and never ſhew any 
marks of that induſtry we have been admiring. 


17. Beavers ſeem to be formed with a view to 
confound our reaſonings. Their aſſociating them- 
ſelves into great bodies, for working in concert 
on their immenſe works; their ſeparating into 
little families, or particular ſocieties, charged with 
the conſtruction of the huts; the nature of theſe 
works, their extent, ſolidity, propriety, and appro- 
priation ſo conducive to one general end, com- 
pPrehending ſuch a number of ſubordinations: in a 
word, their almoſt perfect reſemblance with works 
erected by men with the ſame intent; all concur 
to give the labour of the beavers an undoubted 
e over that of the bees. In fact, to fell 
trees choſen on purpoſe, to lop them, and eut off 
their projettions, to make great croſs pieces of 
timber of them, diſpoſing them in their proper 
places; to cut ſmaller trees like ſtakes, plant ſe- 
veral rows of theſe ſtakes in a river, and interlace 
them with branches of trees, in order to ſtrengthen 
and connect them together; to make mortar, and 
with it ſolidly to compact the inſide of the pile: 
and to all this to add the form, proportions, and 
ſolidity of a great bank; to form fluices thereon, 
and open or ſhut them according to the water's 
elevation or abatement; to build behind the bank 
little houſes one or more ſtories high, founded 
on an entire pile-work ; to build them ſolidly 
w.thout, and incruſt or cement Ae AGE a 

| | ayer 


%% 
layer of plaifter, applied with equal exactneſs and 


propriety ; to cover the flooring with a verdant 
tapeſtry; to contrive lights and outlets in the walls 
for different purpoſes; to erett magazines, and 
ſupply them with proviſions ; to repair with dili- 
gence whatever breaches may happen to the pub- 
lic works, and reunite themſelves into one grand 
body for the effetting in common theſe repara- 
tions; are aſtoniſhing marks of induſtry, which 
ſeem to imply in the beavers a ray of that light, 
which raiſes man ſo far above the reſt of the ani- 
ma! creation. | 


CHAP, 


— 


— * —_ 
K = * On as, ˙ 1 * - - ah _ = 
ͤ—E— —— — — — > — — — — 2_ — — 
Z — = — . & E - — = : - 
— - 2 , c . 8 


4 78 


CHAP. XII. 
Continuation of the Induſtry of e 


„ ſhall in the next place treat of the 
proceedings of /olttary animals. If 
they do not affect that Earns Hen air of re- 
flettion and prudence, that brightneſs of genius, 
and that appearance of policy and legiſlation 
which we admire in /octable animals, they ne- 
vertheleſs attratt our regard, either by their ſim- 
plicity and fingularity, or their diverſity and ap- 
propriation to one common end, for the attaining 
of which they uſe the ingenious and natural 
means. After having contemplated the govern- 
ment, manners, and labours of a republican com- 
munity, we may ſtill find ſome pleaſure in con- 
fidering the life and occupations of a /o/ztary one, 
thus paſſing from the monuments of Rome to the 
cottage of a Robinſon. Fhoſe works that are per- 
formed by the ſociable animals, and which aſto- 
niſh us as much by their ſize, as by the beauty of 
their difpoſition, reſult from the concurrence of 
a number of individuals. They all paſs through 


various hands: ſome ſketch them, others bring 


them to a greater perfection, and a third ſort 
finiſh them. The works of ſolitary animals 
ſpring from one head only ; and the ſame hand 
that begins them, continues, finiſhes, and re- 
pairs them. Each individual has his particular 
talent and degree of {kill, whereby he proves 

| or 


13 


for his own ſubſiſtence, and furniſhes himſelf wiilr 
all neceſlaries. | | 

We will here confine ourſelves to the proceed- 
ings relative to the Metamorphoſes:; this is an affair 
of great importance for one of our hermits to pre- 
pare himſelf for, the moſt intereſting to him ofany 
during his whole life. Caterpillars alone exhibit 
to us the examples of almoſt all the proceedings 
which nature has taught to inſects of this kind. 
We will limit our examinations to this claſs in 
particular. 


2. There are ſome caterpillars whoſe bodies 
are ſupported by a prop, and nature has taught 


them the method of effetting this. They wind a 


girdle round their body, compoled of a number 
of {ilk threads collected together, whoſe ends are 
fixed to the prop that ſuſtains them. By this 
means they faften their hind legs in a little heap 
ff ſilk. It is eaſy to imagine after this, that the 
chryſalis muſt be tied and grappled as the cater- 
pillar was. The girdle is looſe, and leaves the 


chryſalis ſufficient room to perform its little 


operations. 


3. Other caterpillars form cones. Some of 
theſe give their cone a more exquiſite form, ſo as: 
to reſemble that of an inverted boat. The cone 
of a ſilk-worm is made, if we may be allowed the 
_ expreſſion, of a fingle piece. The cones made 
boat-wiſe conſiſt of two principal parts, ſhaped 
like ſhells, and joined together with great ſkill 
and propriety. Each ſhell 1s worked ſeparately, 
and formed of an almoſt infinite number of very 

minute ſilk rings. On the fore-part of the cone, 


which repreſents the hind-part of the boat, is a 
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ledge that juts out a little, in which we may per. 
ceive a very narrow crevice, which denotes 'the 
aperture contrived for the exit of the butterfly. 
By means of that, the two ſhells may part aſun- 
der, and leave room for the butterfly to paſs 
through them. They are conſtrutted and put to- 
gether with ſo much art, that they are of the na- 
ture of a ſpring, and the cone from whence the 
butterfly has lately iſſued appears as cloſe as that 
which 1t ſtill inhabits. By this ingenious artifice 
the butterfly is always free, and the chryſalis in 
ſafety. We ſhall hereafter come to treat of pro- 
ceedings which are analogous to theſe, but more 
{ingular. gs 


4. Our ſpinners have not all an equal proviſion» 
yet all ſeem to endeayour at concealing them” 
ſelves from ſight. Such as are not rich enoug 
to make themſelves a good lodgment of filk, ſup- 
ply the want of it by different matters of a coarſer 
or finer texture, which they are ſufficiently ſk1}- 
ful to cauſe to contribute towards the conſtruttion 
of the lodge. Some content themſelves with 

wing it a covering of leaves, which they con- 
nect together without any art. Others do not 
confine themſelves to the amaſſing theſe leaves, 
and diſpoſing them indiſcriminately ; but range 
them with a kind of regularity. Others think 
proper to powder the whole of their cone with a 
matter they yield from behind them, and which 


they cauſe to penetrate betwixt the thread. 


Others ſtrip themfelves of their hairs, and form 
a maſs of a mixture of ſilk and hairs. 
after having ſtripped themſelves, plant their long 
hairs about them, and make of them a ſort of 
cradle-fence. Others add a greaſy matter, which 


they 
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they procure from their inſide, to the ſilk and 


hairs; with this they ſtop up the rings of the weft, 
and it ſerves as a varniſh for them. Others thruſt 
themſelves into ſand or ſmall gravel, and there 
conſtruct for themſelves cones of ſand, whoſe 
grains are connected with the fi1k. Others, laſtly, 
which have no ſilk, pierce the earth, make a cavity 


in it like a cone, and ſmear the fides of it with a 
kind of glue or paſte, 


Another ſpecies, which is far more induſtrious 
than the former, perform a work which we can- 
not too much admire. You have lately ſeen de- 
ſcribed thole cones which reſemble an inverted 
boat: this is likewiſe the form that this ſpecies 
give to their cone; but they do not make it en- 
tirely of ſilk. They ſtrip off little pieces of bark 
with their teeth, of a rectangular figure, nearly 
even and alike, and diſpoſe them with all ſkill 
and propriety; with theſe they compoſe the 
principal parts of the cone. Theſe great parts are 
lkewile formed of a conſiderable quantity of very 
ſmall inlaid work, placed end to end, and joined 
together with ſilk. In a word, we are apt to 
fancy that we are looking at an inlaid floor, or a 
piece of inlaid work, 2 


5. The moſt ſolitary of all inſects are ſuch as 
live in the inſide of fruits. Each fruit lodges only 
one caterpillar or worm. We are ignorant of 
the cauſe of this remarkable fact. We only 
know, that a curious obſerver having attempted 
to cauſe caterpillars of this ſpecies to live together, 
they furiouſly engaged each other as often as ey 
met, It 1s then inconteſtably true, that the dil- 
polition of theſe caterpillars is antiſociable. Se- 


veral 
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veral have metamorphoſed themſelves in the very 
fruit that has ſerved them for a retreat and for 
proviſion ; they dig cavities in it, which they 


line with ſilk, or in which they ſpin their cones, 
Others, which are the greater part of them, quit 
the fruit, and metamorphoſe themſelves in the 
earth, 


6. Thoſe inſects that roll up or fold the leaves 
of a great number of plants are allo perfect her. 
mits. This proceeding is common to many 
caterpillars. "They thus procure for themſelves 
little cells, which are convenient lodgings for 
them, in which they are always ſure to find nou- 
riſhment, for they eat the walls of the cell; but 
they are always very careful never to touch that 
part which is deſtined to cover them. The dit- 
terent methods in which theſe caterpillars lodge 
themſelves, give room for diſtinguiſhing them 
into tyers, folders, and rollers. 

The art of the Zyers is in general the moſt ſim- 
ple. It conſiſts in joining ſeveral leaves together 
with ſilk threads, in order to form them into one 
entire parcel, in the centre of which is the lodge 
of the little hermit. = 

The procedure of the folders ſuppoſes more re- 
fined operations. They fold the leaves either 1 
the whole, or in part. In the whole, when the 
portion folded is turned back flat upon another 
Part of the leaf: andin part, when they only 

ſimply bend the leaf more or leſs. 

But the labour of the rollers is moſt of all to be 
admired. They live in a kind of roll, whoſe 
dimenſions, form, and poſition vary in different 
ſpecies. Some give it a cylindrical figure ; others, 


he form of a cone, which is likewile as my 
mad 
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made as thoſe the grocers uſe. The leaf is always 

rolled ſpirally, or as wafers are. The roll or cone 
is commonly laid on the leaf; but ſometimes, 
which is very remarkable, it is fixed on it like a 
nine- pin. 


Does my reader imagine that mechaniſm pre- 
ſides over the conſtruction of theſe various works ? 
Does he conceive in what manner an inſect, that 
has no claws, is able to roll up a leaf, and to 
keep it fo? We know in general that caterpillars 
ſpin: and can in ſome meaſure diſcover, it is 
by the aſſiſtance of their threads that our ſkiltul 
rollers cauſe the leaves to take the form of a cy- 
lindrical or conical tube. We ſee in effect par- 
cels of threads diſtributed from one diſtance to 
another, which hold the roller confined to the 
leaf. But how can theſe threads, which ſeem 
only to perform the office of ſmall cables, be ca- 
pable of rolling up the leaf? This we imagine 
ourſelves able to gueſs at, but without effect. 
We ſuppoſe, that by faſtening threads to the 
edge of the leaf, and drawing theſe threads to- 
wards her, the caterpillar forces the edge to riſe 
and turn itſelf; which is by no means the caſe. 
The uſe the induſtrious inſett makes of its 
ſtrength, conſiſts of a more refined mechaniſm. 
He fixes a number of threads to the border of 
the leaf, but does not draw it to him. By means 
ot them he bends the other extremity to the ſur- 
face of the leaf. The threads of one and the 
lame parcel are nearly parallel, and compoſe a 
little ribband. By the ſide of this ribband the 
inſect ſpins a ſecond, which paſles over. and 
croſſes the former. This then is the ſecret of its 
mechaniſm, In paſling over the firſt * 
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order to extend the ſecond, it bears on the firſt 


with the whole weight of its body; this preſſure, 
which tends to force down the ribband, obliges 
the edge of the leaf to which it is faſtened, to 


riſe. The ſecond ribband, which is at the ſame 


time ſtruck on the flat part of the leaf, preſerves 
on the edge that alteration or bending which the 
inſect was diſpoſed to give it. If we narrow] 
examine theſe two ribbands, their effect will be 
viſible. The ſecond will oppent very tight, and 
the firſt very flack; the reaſon 1s becauſe the lat- 
ter has no greater degree of attion, nor indeed 
ought to have. You now comprehend that the 
roll 1s gradually formed by the repetition of the 
ſame operations on different parts of the leaf. 
But it often happens that the coarſer edges reſift 
too much; the inſect knows how to weaken them 
by gnawing them here and there. In order to 
form a cone, ſome more performances are necel- 


ſary, The roller cuts with her teeth, on the 


leaf, the part that 1s to compoſe it. She does not 
detach it altogether from it; it would then want 
a baſe; ſhe only ſeparates that part which is ne- 
ceſſary to form the foldings of the cone. The 
part is properly a ſlip, which ſhe rolls as ſhe cuts 
it. She raiſes the cone on the leaf, almoſt in 
the ſame manner as we erect an inclined obeliſk. 
She fixes threads or little cables near the point of 
the pyramid ; ſhe preſſes on them with the weight 
of her body, and thus forces the point to raile 
itlelf. You may form an idea of the reſt; the 
mechaniſm is the ſame as that employed in 
making a roll. 

Theſe cells, in which the caterpillar lives, 
ſerve likewiſe as a retreat for the chryſalis. Thus 


latter wauld not probably be ſufficiently well ac- 
| commodated 
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commodated with a bare covering of leaf. The 
caterpillar lines the cell with filk tapeſtry. 
Other ſpecies ſpin a cone tor themſelves in it. 


7. Some leaves of plants are ſcarcely thicker 
than paper. Would any one imagine there were 
| infects {kilful enough to provide a lodging in ſuch 
thin leaves as ithcie, ſo as to ſhelter themſelves 
from the injuries of the weather? A leaf is to 
them a valt country, wherein they make roads 
for themielves that are more or leſs winding ; 
they mine in the ſubſtance of the leaf, as our 
miners do in the earth. From hence alſo the 
have taken the name of miners of leaves. They 
are extremely common: ſome belong to the 
claſs of caterpillars; others to that of worms. 
They cannot bear to be naked; and it is for the 
ſake of covering themſelves that they infinuate 
tbemſelves between the two foldings of a leaf. 
They find their ſubſiſtence there at the ſame time. 
They eat the pulp of it, and, in eating, trace out 
a way for themſelves. Some dig there ſtrait or 
evoked trenches. Theſe are gallery miners. 
Others mine round about them, in circular or 
oblong ſpaces, theſe are miners at large. Their 
teeth are the inſtruments they mine with; but 
ſome worm-mzners dig by means of two hooks 
reſembling our pick-axes. Several of theſe inſetts 
ſpin within the mine, the cone wherein they 
are to transform themſelves. Others quit the 
mine, and metamorphoſe themſelves elſewhere. 
Butterflies that proceed from a mining caterpillar, 
are little miracles of nature. She has laviſhed 
gold, ſilver, and azure upon them; with other 
colours that are more or leſs rich; though we 
regret that ſhe has not performed theſe maſter- 
pieces in a more extenſive form. 


8. But 
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8. But miners have ſomething ſtill more won- 
derful to offer us. Beſtow your attention on 
thoſe vine leaves that are before you. They are 


pierced with oval holes, which ſeem to be made 


in them by a gimblet. The mining caterpillars 
bored theſe holes, by ſtripping two pieces of ſkin 


from the leaf, with which they make a cone: 


that cone is there placed perpendicularly on a 


vine-prop, at a pretty conſiderable diſtance from 
the leaf that furniſhed the materials. How was it 
cut, faſhioned, detached, and conveyed? Let us 
not vainly attempt to gueſs this : let us rather 
endeavour to ſurpriſe the induſtrious labourer on 
her working bench. She mines by way of gal. 
lery, and conſtrutts her cone at the extremity of 
the gallery. It is compoſed of two pieces of leaf 
of an oval form, very thin, even, and like each 
other. The caterpillar prepares theſe places; 
makes of them a thin texture, by clearing them 
of the pulp; ſhe models them, lines them with 
filk, cuts them with her teeth as with ſciſſars, 
joins and unites them. They already have no 
connection with the leaf, notwithſtanding which, 
the cone does not fall: the caterpillar has taken 
the precaution to ſuſtain it by ſome threads of the 
| fame ſpecies with its border. When the cone is 
finiſhed, the caterpillar applies herſelf to diſen- 
gage and tranſport it from its place. She has 
left a ſmall -aperture at one end of it. She 
| cauſes her head to come out at this opening, 
bears it forward, ſeizes a part of the prop with 
her teeth, and by an effort draws the cone to her, 
The threads that hold it give way, and the cater- 
pillar carries her little houſe about with her as 
the ſnail does her ſhell. Behold her walking; 
her march is a new myſtery. It has been ſaid 
that all caterpillars have at leaſt ten legs: this 18 

| abſolutely 


1% } 


abſolntely without any, and ſhews us what an 
opinion we ought to entertain of ſuch naturaliſts. 
Let us lay in her way a finely poliſhed glaſs, 
placed perpendicularly. She is not in the leaſt 
retarded by this, but climbs over the glaſs as on 
a leaf, By what ſecret art 1s ſhe enabled to 
cleave to it, for ſhe has neither legs nor claws to 
grapple it? You have ſeen caterpillars that ſpin 
little heaps of filk which they hx themſelves to. 
Our miner ſpins the like, at certain diſtances, 
according to the track ſhe is to pals over. She 
ſeizes one of theſe heaps with her teeth, which 
becomes in part a ſupport for her; ſhe draws the 
cone to her, and carries it towards the little 
heap: faſtens it to it; thruſts her head forwards ; 
ſpins a fecond heap; fixes herſelf to it in the 
ſame manner as to the firſt; makes an effort to 
diſcharge the cone, which ſhe effects, drags it 
towards the new heap, faſtens it likewiſe to it, 
and this ſecond ſtep being taken unravels to you 
the ſecret of her ingenious mechaniſm. By this 
means ſhe leaves on the bodies over which ſhe 
paſſes little tracks of ſilk, which ſhe ſpins from 
ſpace to ſpace. When ſhe has arrived at the 
place ſhe 1s inclined to fix herſelf at, ſhe here 
ſtops the cone intended for a habitation, and 
places it in a vertical ſituation. There afterwards 
iſſues from it a very pretty butterfly, as richly 
clothed, and of the ſame genus, as thoſe of 
other miners. | | 


9. Other inſets live in great galleries of ſilk, 
which' they lengthen and widen as they grow, 
They cover them with groſs matter, and fre- 
quently with their excrements. They conſtruct 
thoſe galleries on the various bodies they feed 
upon, and which differ according to the 2 
© 
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of the inſet. The name of Fal/e moths has been 


given to all ſuch ſpecies as make thoſe encloſures, 
You ere ſenſible, that thoſe of true moths are 

ortable. The moſt remarkable falſe moths are 
ſuch as ſettle in bee-hives, and deſtroy the combs. 


They are without defenſive arms, and are only 


ſecured with a ſoft and delicate ſkin ; notwith- 
ſtanding which nature has appointed them to 
hve at the expence of a little warlike people that 
are well-armed, and equally well diſpoſed to 


defend their ſettlements. Our engineers have fre. 


quently recourſe to mines and ſaps in the reduc- 
tion of places. It is indeed abundantly neceſſary 


that our falſe moths ſhould excel in this kind of 


attack, and their works prove that they do. 
They never march but under cover. They ſcoop 


long trenches in the thick part of the combs, in 


what direction they think proper, wherein they 
are always in ſafety from the enemy. The gal- 
leries of this kind are lined within with a very 
cloſe ſilk tiſſue, and covered on the outſide with 


a thick layer of grains of wax and excrements. 
Thus the fine works of the laborious bees are 


deſtroyed in ſilence by an enemy which they are 
not able to diſcover, and that ſometimes compels 
them to abandon their hive. The falſe moths 


have no intention to 283 honey: they never 


penetrate into the cells that contain it. They 
anly eat the wax, and their ſtomach analyſes the 
matter which the chymiſt cannot diſſolve. When 


they have attained their full growth, they make a 


ſilk cone at the end of the gallery, which they 
never fail to cover with grains of wax. 


Other falſe moths eſtabliſh themſelves in our 


granaries, where they multiply exceſſively. The, 
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covet our moſt valuable commodity. They con- 
net together ſeveral grains of corn; they ſpin a 
little tube in the midſt of this heap, where they 


lodge. By that means they are always within 
reach of a plentiful ſtock of nouriſhment. They 


feed at their pleaſure on the grains of which the 


have been careful to form their caſe, and which 
are like a covering to it. When their meta- 


morphoſis approaches, (ney abandon this caſe ; they 
neſtle in the inner part o 

cavities they dig in the cielings: theſe they line 
with filk, and there transform themſelves into a 
chryſalis. 


10. There are few inſefts which claim ſo good 


a right to our admiration as thoſe that are equally 
ſkilful with ourſelves in making clothes, and that 
undoubtedly learned the art before us. Like us, 
they are brought forth naked ; but they no ſooner 
come into the world, than they ſet about clothin 

themſelves. They do not all dreſs in the ſame 
uniform manner, nor do they uſe the ſame 
materials in their clothing. There is perhaps a 
greater diverſity with reſpect to this in the modes 
of different ſpecies of moths, than in thoſe of dif- 


ferent people on the earth. The form of their 


dreſs is very convenient: it correſponds exact! 


with that of their body. It is a little cylindrical 
caſe, which opens at both ends. The ſtuff is ma- 


nufactured by the moth: the ground of it is com- 
poſed by a mixture of ſilk and hair: but this 


would not be ſoft enough for the inſect, it is 
therefore lined with pure ſilk. Our woollen fur- 
niture and furs ſupply theſe moths with the hair 


they employ in manufacturing their ſtuffs. They 


make a careful choice of theſe hairs; cut them 


with their teeth, and artfully wgorporate them in 
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a grain, or in the little 
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the ſilk tiſſue. They never change their clothes: 


thoſe they wore 1n their infancy, they continue 
to wear when arrived at maturity. They can 
then lengthen or widen them as they find conve- 
nient. They meet with no difficulty in extending 
them; this they do by only adding new threads 


and hairs to each end. But the widening them is 


not ſo ealy a matter. They proceed herein ex- 
actly as we do in the like caſe. They {lit the 
caſe at the two oppoſite ſides, and ſkilfully inſert 
two pieces of the width required. They do not ſlit 
the caſe from one end to the other: if they did, the 
ſides would ſtart aſunder, and be expoſed. They 
only {lit each fide about the middle of it. Reaſon 
itſelf could not exceed this. Their dreſs is always 
of the colour of the ſtuff from whence it was 
taken. If therefore a moth, whoſe clothing is 
blue, paſſes over a red piece of cloth, the widths 
will be red; ſhe will make herſelf a harlequin's 
habit, if ſhe paſles over cloths or ſtuffs of ſeveral 
colours. They hve on the ſame hairs they clothe 


themſelves with. It is remarkable, that they 


are able to digeſt them; and it is ſtill more ex- 
traordinary that the colours do not ſuffer the 
leaſt alteration by digeſtion, and that their excre- 
ments are always of as fine a tincture as the cloths 
they feed on. Painters may collate from our 
moths powders of all colours, and all kinds of 
ſhades of the ſame colour. They make little 
journies: thoſe that ſettle in caſes, do not love 
to walk on long hairs, but cut all they meet with 
in their way, and are always provided with a 
ſcythe as they march. They reſt themſelves 
from time to time, when they fix this cafe with 
ſmall cords, and thus cauſe it as it were to ride at 
anchor. They faſten it more firmly, when they 
| are 
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are diſpoſed to metamorphoſe themſelves. They 
cloſe up entirely both ends of it, in order to clothe 
in it the form of the chryſalis, and afterwards, that 
of the butterfly, | | 


11. Field moths greatly exceed the domeſtic 
moths in point of induſtry. They take the ſub- 
ſtance of their clothing from the leaves of plants ; 
but it becomes neceſſary for them to prepare this 
matter, and give it that lightneſs and flexibility 
proper for the garments. Theſe moths are of the 
ſpecies of miners; and they infinuate themſelves 
betwixt the two membranes of a leat, which are 
to them what a piece of cloth 1s to a taylor; with 
this difference, that the latter has occaſion for a 
pattern, which the moths can diſpenſe with. 
They remove from theſe membranes all the pulpy 
{ſubſtance that adheres to them, which mem- 
branes they make thin and poliſh. They after- 
wards cut in them, thus prepared, two pieces, 
which are nearly equal, and hke each other; 
they labour to give them the hollowneſs, wind- 
ings, and proportions which the form of their caſe 
requires, and this form 1s often of an exquiſite 
kind. They connect and unite them with in 
credible ſkill, and conclude by lining them with 
ſilk, They have then nothing to do but diſ- 
engage the clothing from within the leaf where it 
was taken and cut, and that requires but a few 
efforts. 
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12. Many eld and aquatic moths do not prepare 
the ſtuff for their clothing. Bits of wood, little 
{ticks, fragments of leaves, pieces of bark, &c. 

placed on each other like tiles, compoſe the ex- 
ternal clothing of the caſe, which conſiſts of 
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pure ſilk. At other times it is covered with gra- 
vel, pebble-ſtones, pieces of wood, little bits of 
reed, and {mall ſhells either of muſcles or ſnails, 
and, what 1s ſcarce credible, the ſnails and muſcles 
continue to live in theſe ſhells; for, being in a 
manner chained to the caſe, they are obliged to 
follow the moth, that carries them wherever it 
pleaſes. Thus a moth 1n its clothing does not: 
appear unlike certain pilgrims. Thoſe that are 
covered with wood, gravel, ſtones, and other un- 
welldly matters connected together, pretty nearly 
reſemble a Roman ſoldier in heavy armour. You 
rightly judge, that ſuch kind of clothes muſt needs 
be very roughly formed: but ſome of them never- 
theleſs look very pretty, in which the arrangement 
of the materials makes amends for their coarſe- 
neſs. Aquatic moths reap ſome advantage by 
dreſſing themſelves in ſuch a ſtrange manner. 
They mult be always in equilibrio with the water 
| in the midſt of which they live. If their caſe 
| prove too light, they add a little ſtone to it; if too 
heavy, they faſten ſome bits of reed to it. All 
N theſe moths metamorphoſe themſelves in their 
caſe; ſome into butterflies, others into flies, and 
others into beetles. | 


|| 13. Some field moths borrow no ſtrange mat- 
N ters to clothe themſelves with; they dreſs entirely 
(| in filk; but their tiſſue is much cloſer, finer, and 
| more gloſſy, than that of the moſt beautiful cater- 
paillars. It has a ſtill greater ſingularity ; being 
' compoſed of little ſcales, like thoſe of fiſhes, 
| partly placed on each other. The caſe has ſome- Bs 
times for its laſt covering a kind of mantle, '£ 
which almoſt entirely encloſes it, and is compoſed 8 
of two principal pieces, whoſe figure reſembles 
6 | that ſ: 
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that of a bivalve ſhell. Moths that procure the 
matter for their clothing from their own fund, 
muſt be able to lengthen and widen it at pleaſure; 
the expence attending the obtaining of 1t was too 
great to admit of their making a new one as often 
as there ſhould be occaſion. So that they are able 
to enlarge it in a wonderful manner. They do 
not add breadths to it as the domeſtic moths do: 
but {lit it from one part of it to another, according 
to its length, and immediately fill up the intervals 
with new threads, of a length proportioned to the 
ſpace required. This caſe ſerves them likewiſe as 
a kind of cone, wherein they transform themſelves 
into butterflies. | 
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You have taken a ſurvey of the produce of a 
multitude of different inſects, and are with good 
reaſon aſtoniſhed at the prodigious variety con- 
tained in them, all relative to one and the ſame 
general end, and all of them likewiſe as much 
diverſified as thoſe of our artiſans. How does it 
happen, that amongſt ſo many inſects as prepare 
themſelves for their metamorphoſis, fome hang by 
their hind-part, others faſten themſelves with a 
girdle, whilſt others make themſelves cones ? 
How came it to paſs, that of thoſe that conſtruct 
theſe cones, ſome form them of pure filk, and 
others compoſe them of matter of different kinds ? 
Why is the form of theſe cones ſo various in dif- 
ferent ſpecies ? Wherefore do ſome inletts ſo art- 
fully roll up the leaves of plants, and others only 
faſten or fold them together? How can we ac- 
count for the mining of theſe leaves by ſome only. 
and that the reſt ſhould not all mine them in the 
lame manner? In ſhort, how ſhall we aſſign a 
reaſon why the moths are not all clothed in the 


lame dreſs ? SO 
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All theſe wherefores, and a thouſand others thai 

may be formed on the productions of nature, are 
fo many enigmas propoled to beings that are ba- 
niſhed into a corner of the univerſe, and whoſe 
light, as ſhort as that of the mole, can only per- 
ceive the neareſt objects, and the moſt direct and 
moſt ſtriking relations. 


It behoves us to remain in the place that has 
been allotted for us, from whence we can only 
diſcover ſome links of the chain. One day we 
{hall diſcover more of them, and ſhall ſee them 
more diſtinctly. Mean while we may conſider 
thele proceedings of inſects, fo diverſified and re- 
plete with induſtry, as an agreeable ſpectacle 
exhibited by nature to the eyes of the obſerver, 
that furniſhes him with an inexhuaſtible ſource of 
reflective pleaſure and uſeful inſtruction. He is 
Jed to the AUTHOR of the univerſe by the 
thread of the caterpillar, and he admires in the 
variety of their means, and in their tendency to 
the ſame end, the fecundity and wiſdom of the 
ORDAINING MIND. | 


This ſight becomes ſtill more intereſting, when 
the obſerver undertakes to bewilder inſe&tts, and 
draw them from their natural track. They then 
Mew him reſources, which he had not foreſeen, 
and that ſurpaſs his expectation. When falſe 
moths of the wax ſpecies are in want of wax, they 
can make galleries of leather, parchment, or 
Paper. A caterpillar has been ſeen to conſtruct a 
cone of little pieces of paper which have been 
ziven him, and that have been cut at pleaſure. 

t has taken hold of them with the teeth and 
tore-legs, tranſported them to the place where it 
8 intended 
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intended to fix, ranged them there, faſtened them 
with threads, laid ſome of them edge-wiſe, others 
flat, forming of the whole, it is true, an allemblage 
that appears a little ſtrange ; but anſwering per- 
fectly to a cone. It would have given it a more 
regular figure, had it worked with materials ſuited 
to its ſpecies. Ere we had learnt to prepare and 
dreſs woollens and ſkins of animals, the domeſtic 
moths were not without clothing. They were 
then perhaps habited in the ſame manner as the 


field moths. 


14. We do not expect to make any material 
difcoveries from ſkell-fiſh that are ſhut up in an 
almoft ſtony encloſure; they ſeem very ſtupid; 
but they are not all ſo ſenſeleſs as they appear to 
be: we ſhall with pleaſure contemplate the pro- 
ceedings of ſome of them. 


Divers ſpecies of ſea ſhell-fiſh are furniſhed 
with two pipes, by means of which they ſuck in 
the water, and which they take great care-to keep 
raiſed above the veſſel they are accuſtomed to 
fink into more or leſs. Some ſpurt out the water 
to the diſtance of ſeveral feet. That particular 
part which in ſome performs the progreſhve or 
retrogade motion, very much reſembles a real 
leg with a foot joined to it; but this leg is a Pro- 
teus, which aſſumes all kinds of forms to ſupply 
the neceſlities of the ammal. It does not only 
make uſe of it to crawl with, ſink into a veſſel, or 
retire from it; but employs it with much greater 
{kill to perform a motion that one would not ima- 
gine a ſhell-fiſh capable of. A ſhell-fiſh that 
leaps, muſt appear very extraordinary. It is a 
felling that you are now ſeeing. You may obferve 
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that ſhe has placed the ſhell on the top or point. 
She ſtretches out her leg as far as poſſible ; ſhe 
cauſes it to take hold of a conſiderable part of the 
circumference of the ſhell, and, by a ſudden mo- 


tion, ſimilar to that of a ſpring that is ſlackened, 


ſtrikes the ground with her leg, and thus leaps to 
a certain diſtance. 


15. The cutler never creeps: it penetrates per- 


pendicularly into the ſand. It there digs itſelf a 


ſort of cell, which is ſometimes two feet 2 in 
which it goes up and down at pleaſure. Its ſhell, 


whole form a little reſembles that of the handle 


of a knife, has occaſioned it to receive the name 
of cutler. It is compoſed of two long pieces, 


hollow like a gutter, and joined together by mem- 


branes. The body of the animal is encloſed in a 
caſe. The part whereby it exerciſes all its mo- 
tions, is placed in the centre. This is 1 
- aC= 
quits itſelf exceeding well. It is fleſhy, cylin- 
drical, and pretty long. The extremity of it, when 
neceſſary, can roll itſelf up like a ball. View 


the cutler when extended on the ſand. You be- 


hold it working, in order to pierce into it. It 
thruſts out its leg at the lower end of the ſhell ; 
ſtretches it, and cauſes the extremity of it to 


_ aſſume the form of a ſhovel that is ſharp on both 


ſides, and terminates in a point. It diretts it to- 
wards the ſand, and applies the edge and point 
for introducing it farther. After the aperture is 
made, it extends its leg ſtill more, and cauſes it 
to penetrate deeper into the ſand: he bends it 
like a hook, with which taking hold of a ſupport, 
he draws the ſhell to him, forcing it upright by 


degrees, and afterwards cauſes it to deſcend into 


the 
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the hole. Is he diſpoſed ſtill to continue ſinking ?. 


He thruſts his whole leg out of the ſhell; fixes 
in the ſand the ball which is then at its extreme 
part; immediately contracts this leg; his large 
head, which 1s ſtrongly fixed in the hole, being 
leſs inclined to reaſcend than the ſhell is to go 
downwards, the cutler deſcends into the ſand, 


which is his firſt ſtep into it; he has nothing to 


do but to repeat the ſame operations, in order to 
advance farther and farther into it. Is he diſpoſed 
to go up again to the ſurface? He puſhes forth 
the ball, and at the ſame time makes an effort to 
extend his leg; the ball, which is averſe to a 
deſcent, preſſes the ſhell towards the top of the 
hole. It is pretty remarkable, that the cutler, 
which lives in ſalt water, dreads the touch of ſalt. 

If a pinch of it be caſt into his hole, he will come 


out of it immediately. But if he be caught, and 


afterwards permitted to re-enter his cell, it will 
be in vain to throw falt into it, ſince he will not 
quit it on that account. It is ſaid by ſome, that 


he remembers having been taken; and this is ſo 


true, that when people do not catch him, he ma 


be made to come out at one's pleaſure, by throw- 


ing ſome freſh ſalt into the hole. It ſeems, then, 
that he is aware of the ſnare that is laid for him. 
and is unwilling to be taken by it. 


16. Caſt your eyes on this ſtone, which I have 


juſt now taken up from the ſea-fhore. A ſhell-fiſh. 


fixes his habitation in it. Obſerve, that on the 


ſurface of the ſtone there is a very little hole; it 
is by that the ſhell-fifh has entered, and you may 


udge of the ſmallneſs of it by that of the aperture. 
We will break the ſtone aſunder, that we may 
ſee the animal that dwells in it. How great 
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muſt your ſurpriſe be! You behold a great ſhell- 
fiſh, near three feet in length, whoſe ſhell 1s 
formed of three ſmooth pieces joined together by 
a ligamentary membrane. It is lodged in a great 
cavity, that is hollow like a funnel. The upper 
part of the cone is in the little hole you ſee on the 
ſurface of the ſtone. This ſhell-fiſh is a dai, or 
pholas. How could it be able to pierce ſo hard 
a ſtone? Or how go through ſo narrow a paſſage? 
Draw near this clayey ſhell which the wave has 
Juſt left. It is pierced through with a multitude 
of ſuch holes as you ſee in the ſtone you have in 
your hand. Al] theſe holes are inhabited by 
young dails, which are only a few lines long. 
They had then no occaſion to penetrate into a 
hard ſtone. Moiſt clay makes but little reſiſtance. 
But the ſea inſenſibly converted this clay into 
ſtone : the dail, which at firſt found himſelf 
lodged in a ſoft earth, afterwards perceived that 
he was within a ſtone cell. We have ſeen that 
the cutler can come out of his hole when he 
pleaſes; the dail never quits his; nor indeed can 
he; ſince the form of this kind of cell will not 
admit of it. All that he can do is, to ſtretch out 
two pipes at the opening of the hole, with which 
he receives and rejects the water. The cutler 
does the ſame. You are impatient to be in- 
formed of the inſtrument with which the dail 
hollows bis cell. This inſtrument has no edge 
to it: it is purely fleſhy, and ſhaped like a 
lozenge. ES, 


17. We will quit ſhell-hſh for a time. Divers 
animals of the ſea will hkewiſe entertain us with 
the wonders of their Author. Let us beſtow on 
them the attention they deſerve ; what 25 are 
| about 
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about to relate concerning them, will be found 
well deſerving notice in natural theology. 


On the rocks near the ſea-ſhore you may per- 
ceive little fleſhy maſles, of the ſize of an orange, 
whoſe form is like that of a counter-bag, and 
pretty nearly reſembling that of a cone when cut. 
All theſe maſles ſeem immoveable, and connected 
with the rock. by their baſe. Some of them are 
rough, others ſmooth. We have juſt now com- 
pared them to a bag or purſe, in which counters 
are put ; but this bag is not folded together, and 
is likewiſe without ſtrings. They are nettles that 
you ſec ; a very ſingular kind of animals, that de- 
mand a cloſer attention. The body of the animal 
is in effect encloſed within a fort of fleſhy purſe, of 
a conic figure, At the top of the cone 1s an 
opening, which the nettle increaſes or contracts 
at pleaſure. 


Let us conſider the ca- neltles that we have now 
before us: there 1s one that opens and unfolds 
itlelf like a flower: it has put forth a hundred 
and fifty fleſhy horns, like thoſe of ſnails, diſtri- 
buted in three rows round the aperture. Yeu 
remark, that little water- ſpouts iſſue from theſe 
horns; conſequently they do not perform the 
ſame functions as thoſe of ſnails; they are ana- 
logous to the pipes of dails, cutlers, and other 
{hell-fiſh which you have ſeen. You alſo remark, 
that the form of theſe nettles varies greatly, that 
their baſe is ſometimes circular and ſometimes. 
oval, and that the height of the cone varies ac- 
cording to the dimenſions of its baſe. It riſes or 
falls as the baſe grows narrower or wider. Touch 
one of theſe blown wanne : ſee with whatquicknefs 
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it cloſes and contracts itſelf. But you perceive 
no progreſſive motion: are the nettles then 
condemned to paſs their whole life fixed to the 


ſame ſpot? The ancients thought ſo. What are 


we to think of them? About an hour ago, this 
large nettle, which you ſee on your right hand, 
touched this point of the rock: obſerve that it is 
now above an inch diſtant from it. You are ſur- 
priſed that you did not perceive it walk, for you 
looked at it more than once; the reaſon of this 
is, becauſe its progreſſive motion is as ſlow as that 
of the hand of a clock. We may be curious to 
know how the nettle performs it. All its body is 


externally furniſhed with various orders of mul- 


cles. Thoſe of the baſe go, like rays, from the 
centre to the circumference ; others deſcend from 
the top towards the baſe. Theſe muſcles are alſo 
canals, full of liquor, which iſſues out on pricking 
them. They are emptied and filled at the pleaſure 


of the nettle. By the exerciſe of theſe muſcles. 


or canals, the progreſſive motion 1s performed. 
Let us follow the nettle when ſhe 1s diſpoſed to go 
forwards. Her baſe is circular. She {wells the 
muſcles that are on that ſide whither ſhe is 


tending. She injetts her liquor into them, which, 


by inflating, lengthens them. They cannot ex- 
tend themſelves unleſs the edge correſponding 
with the baſe ſhifts its place, and advances a little 
way. At the fame time ſhe looſens the oppoſite 
muſcles, and empties their canals. They con- 
tract. This they cannot do, except the edge 
of their correſponding bale goes in a little, and 


2 in the ſame degree as the oppoſite one 


projects. Such is the mechaniſm whereby the 
firſt ſtep of our nettle is performed. In order to 


make a ſecond, ſhe cauſes the baſe again to 


receive 
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ceive a circular form, by puffing up equally all the 
canals: ſhe afterwards repeats the ſame opera- 
tions we have juſt taken a view of. 


The whole progreſſive motion of nettles is not 
confined to this. They have another method of 
walking, which more nearly reſembles that of 
inſects. They are able to make uſe of their horns 
like legs. But theſe horns are on the upper part 
of their body: the nettle is fixed by its baſe againſt 
the rock: how do theſe horns perform the office 
of legs? The nettle you are following will ſhew 
you the method. She turns herſelf upſide down; 
the baſe abandons the rock, and the cone is placed 
on its top. All the horns ſhoot forth, and you 
ſee them fix themſelves to the rock. They are 
glewy and rough to the touch : for which reaſon. 
they meet with no difficulty in faſtening to it. 


18, Would you believe that an animal which 
is entirely of a fleſhy nature, and is provided with 
no inſtrument to open or pierce the ſhells, feeds 
upon ſhell-fiſh ? Nettles that are but of a middling 
ſize ſwallow great ſhell-fiſh, and it is difficult to 
conceive how they are capable of being lodged 
within the nettle. It is true, the latter being en- 
tirely fleſhy is ſuſceptible of a great diſtenſion. 
It is a ſort of ſupple purſe, that may be ſtretched 
occaſionally. The opening of the purſe is pro- 
perly the mouth of the nettle. Its inſide not 
being tranſparent, one cannot ſee what paſſes there- 
in, or by what means. the nettle voids the ſhell- 
fiſh. The moment ſhe has ſwallowed it, ſhe 
cloſes herſelf. Look at this young nettle that is 
ſhut up quite cloſe: ſhe has juſt ſwallowed a 
pretty large ſnail, and 1s buſy in digeſting it. She 
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is now opening herſelf again, and diſcharging the 
empty ſhell. On the ſide of her is another nettle 
which beſpeaks your attention: ſhe has ſwallowed 
a great muſcle, and is making ineffectual efforts 
to void the ſhell. She is not able to effect it: the 
thell preſents itſelf in an unfavourable poſition at 
the aperture, and you begin to be in pain for the 
unhappy nettle. She has a reſource that you did 
not imagine. Caſt your eyes towards the baſe ; 
the ſhell is evacuated through a large wound ; the 
nettle 1s delivered from 1t by that means, and is 


no more affected by the great gaſh made thereby, 


than we are by a {cratch. 


19. All nettles do not procure a diſcharge by 
ſo violent method: they have another, which they 
commonly ule. with ſucceſs. They turn themſelves 
inſide out like a glove or ſtocking, ſo thatthe edges 
of the opening, which reſemble lips, fold them- | 
ſelves on the baſe. The mouth is then of a pro- 
digious width, and the bottom of the purſe almoſt 
uncovered. 51 


Nettles do not thus ſhift themſelves merely to 


get rid of heterogeneous bodies; they put them- 
ſelves into the ſame poſture when they bring forth. 


They are viviparous. The young are produced 
completely formed; and we ſee nettles in minia- 


ture appear. The aperture through which they 


paſs, is ſo wide as to admit a multiude of them 
at the ſame time. Notwithſtanding which, they 
always come forth ſingly. They are at firſt 


_ encloſed in certain folds concealcd at the bottom 


of the purſe. 
SY 
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Do nettles reſemble polypuſes by the ſingular 
property of being multiplied and grafted by ſlips ? 
Experiments have put this beyond all doubt. Of 
a ſingle nettle, divided according to its length or 
width, are made two or three, which at the end 
of a few weeks are perfect and complete. They 
may likewiſe be grafted ; but it will be neceſſary 
to have recourſe to /eaming. You are now no 
longer ſurpriſed at the conſolidation of that enor- 
mous wound made at the baſe of a nettle that 
iſſues out thereat. A wound of this nature is 
nothing, when compared to that which another 
animal ſuſtains when cut in pieces, without ceaſ- 
ing to hve and multiply in each piece. Nettles 
may then be called a ſpecies of polypu/es with 
arms of a monſtrous ſize; or, 1t you prefer the 
expreſſion, polypuſes with arms are a ſpecies of 
very minute nettles. Os 


Let us quit theſe rocks that ſwarm with nettles, 
and betake ourſelves to that little creek where the 
fea is very calm. Stoop a little, and obſerve the 
ſurface of the water. What do you perceive? A 
kind of greeniſh jelly floating upon it. Its form 
is like that of a broad muſhroom. It is near two 
feet in diameter. Take a piece of it betwixt 
your fingers ; handle it for a few minutes : you 
will ſee it diſſolve into water. The heat of your 
hand was ſufficient to melt it. Does it enter into 
your thoughts that this jelly is a real animal, and 
even a ſpecies of nettle? It has been called wan- 
dering nettle, becauſe it never fixes, and floats 
from one ſide to the other. Its convex ſurface 
preſents us only with an infimte number of little 
grains or nipples. But its inferior ſurface, which 
is concave, is extremely organized: in that we 
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may ſee a great number of canals, which are re- 
gularly diſpoſed, and made with great art, fome 
being circular, and others diſpoſed regularly, like 
the fellies of a wheel, and which are full of a 
watery liquor, which paſſes from one to the other. 


This ſtrange animal wanders about .in the ſea. 
It is ſpecifically much heavier than water. He 
cannot therein ſuſtain himſelf, without the aſſiſt- 
ance of a ſpontaneous motion, which 1s worth 
obſerving, and cannot be ſeen but in places where 
the water is calm. It is ſo in this little creek on 
the extremity of which we are ſitting. Look 
with attention on the ſurface of that jelly which 
offers itſelf to your view. Obſerve that it has cer- 
tain motions, which you are tempted to compare 
with thoſe of the Foote and deaſtole. However, 
they are not the ſame. Their only end is to cauſe 
the nettle to float. You ſee that in the ſyſtole 
kind, the ſurface of the animal becomes very 
convex, and that in the diaſtole it becomes ſud- 
denly flat and wide. Such is our glutinous nettle's 
method of floating. When dried in the ſun, it 1s 
reduced almoſt to nothing. We imagine that we 
ſee a little piece of parchment or very tranſparent 
paſte. There is no room to doubt that this ſpecies 
of nettle multiplies, like the reſt, by flips; but I 
do not know that there has been any experiment 


made concerning this. A jelly muſt be attended 


with greater eaſe in regenerating itſelf than or- 


ganized bodies of the ſame genus, that are of a 


more firm and cloſe conſiſtence. 


20. There are no regular or ſtrange forms of 
which the animal kingdom does not afford us 


models. Here is an animal whoſe form 1s pre- 
1 ciſely 
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cilely that by which we paint the ſtars in the fir- 
mament. It 1s nearly flat. From the middle of 
its body proceed four or five rays, which are al- 
moſt equal, and reſembling each other. Its upper 
ſurface is covered with a hard, callous, and very 
rough ſkin. In the centre of the inferior ſurface 
is placed the mouth, which is provided with a 
ſucker, that the ſtar makes uſe of to imbibe the 
ſubſtance of the ſhell-fiſh ſhe feeds upon. Five 
{mall teeth or pincers hold it confined whilſt ſhe 
ſucks them, and perhaps aſſiſt in the opening his 
ſhell. The legs of the ſtar are a real curioſity. 
They are joined to her inferior ſurface, and dif- 
tributed with ſymmetry in four rows, each con- 
ſifting of ſeventy-ſix feet; ſo that each ray 1s 
furniſhed with three hundred and four feet, and 
the whole ſtar with fifteen hundred and twenty. 
Yet with ſuch a number of feet, the ſtar goes but 
little faſter than the muſcle, which has only one. 
Theſe legs perfectly reſemble the horns of the 
ſnail, both by their figure, conſiſtence, and exerciſe. 
When the ſtar is diſpoſed to walk, ſhe ſpreads 
her legs as the ſnail does her horns, and with the 
_ extremity of them ſeizes the various marine bodies 
on which ſhe crawls. She commonly puts forth 
only one part of her legs; the remainder are kept 
in reſerve againſt thoſe neceſſities which may hap- 
pen. The mechaniſm which preſides over their 
motions is an illluſtrious proof of a CREATIVE 
MIND. Let us open one of the rays by ſlitting 
it lengthwiſe, and we ſhall diſplay the principal 
ſprings of the machine. An amol. cartilaginous 

partition, made in the form of vertebræ, Gvides 
the whole ray. In every part of this partition 
you perceive two rows of little balls, like pearls 
ot the fineſt water. The number of theſe Re 
| alls 


( gob |} 
balls is preciſely equal to that of the legs. Thus 


you ſee that each ball anſwers to a leg. You can 

diſtinguiſh a limpid liquor in theſe balls; preſs 
your finger upon them; they empty themſelves; 
the liquor paſſes into the correſponding legs, and 
they immediately extend themſelves. The ſtar 
then need only preſs the balls in order to ſpread 
the legs. But they are capable of contraction, and 
when they contract themſelves, they force the 
liquor back again into the balls, from whence it 
may be driven afreſh into the legs, to procure a 
progreſſive motion, 

Jou conjetture, that theſe eggs, which reſem- 
ble theſe tubes through which divers kinds of ſhel]. 
fiſh reſpire, ſerve likewiſe for the fame uſes. But 
nature who has been fo laviſh in providing the 
ſtar with legs, has been alſo liberal in beftowing 
on 1t the organs of reſpiration. She has even 
multiplied them in a greater degree. They are 
very {mall conic tubes, difpoſed in knots, and pro- 
duce an equal number of little water ſpouts. 
Amongſt our ſtars, you obſerve there are ſome 
which have only two or three rays, and by looking 
more narrowly at them, you diſcover ſeveral very 
minute rays, juſt beginning to.ſhoot out. Are then 
animals, that are formed by a repetition of ſuch 
a great number of parts, both outward and inward, 
regenerated like polypuſes, whole ſtructure appears 

ſo ſimple? Nothing is more true, and the ſtars 
vou are now looking at, will afford you proof of 
it. Theſe animals often chance to loſe two or 
three of their rays, and they are no more affected 
by this loſs than polypuſes are by parting with 
ſome of their arms. We may mangle ſtars or cut 
them in pieces, but cannot deſtroy them by that 
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method. They will recover from their ruins, and 
each piece becomes a new ſtar. oj 


21. Sea-hedgehogs, like the land ones, derive 
their names from their prickles. But thoſe of the 
former are quite different from ſuch as belong to 
the latter. 

The form of theſe hedgehogs is that of a round 
button. It is hollow within, and its ſurface 1s ela- 
borately wrought. We might compare the work- 
manſhip of them to that of certain copper or wire 
buttons. A multitude of tubercles, like little tri- 
angles divide the whole ſurface of the button. Thele 
drr a are ſeparated by ſtripes, which are re- 
gularly ſpaced, pierced with holes, and diſtributed 
with great ſymmetry in ſeveral lines. Theſe holes 
paſs through from one part to another, the whole 
thickneſs of the ſkeleton, for the body of our 
hedgehogs is a kind of bone-box. Each hole is 
a ſocket, wherein 1s a fleſhy horn, like thoſe of a 
Inail, and ſuſceptible of the ſame motions. There 
are therefore as many horns as holes, and there 
are reckoned to be at leaſt three hundred. The 
hedgehog, like the ſnail, makes uſe of her horns 
for feeling the earth, and the various bodies 1t 
meets with in its paſſage. But it Fa em- 
ploys them to faſten with and caſt anchor. The 
tubercles are the baſes of many prickles or legs, 
and their number amounts to at leaſt two thouſand 
one hundred. So that there is hardly any part of 
the body of a hedgehog that 1s deſtitute of a leg. 
It can for that reaſon walk as well on the back as 
on the belly; and in general, let it be in what poſ- 
ture it will, it has always a great number of legs 
ready to carry it, and horns to fix it with. The 
legs it uſes with the greateſt eaſe are thoſe which 
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ſurround the mouth; but when it pleaſes, can 


walk by turning round on itſelf like a wheel. On 
the back or the top of the button, 1s another aper- 
ture which is thought to be the anus. This then 
is an animal that is provided with at leaſt thirteen 
hundred horns; and two thouſand one hundred 


legs. What a great number of muſcles muſt it 


require to move ſo many horns and legs? How 
many fibres muſt there be in each of theſe muſcles? 
What an aſtoniſhing multiplication of parts in 
this little animal? What regularity, what ſym- 
metry, and even harmony in their diſtribution ! 
What variety in their exerciſe ! 

When the hedgehog would advance, he draws 
himſelf forwards with thoſe legs that are neareſt 


the place he would go to, and puſhes himſelf to- 


wards it with the oppoſite ones. All the reſt re- 
main at that time in a ſtate of ination. At the 
ſame time that one part of his legs are at work, 
the horns that are neareſt to them exert them- 
ſelves to ſound the way, or find anchorage for the 
animal. 


22. Moſt ſhell-fiſh are produced with their 
clothing. The ſhell they bear grows with them 
and by them. But Bernard the hermit, a kind 


of cray-fiſh ſo called, comes into the world with- 
out a ſhell, though he has need of one in order to 


cover the greater part of his body ; whoſe thin and 
delicate ſkin would ſuffer too much from being 
naked. Has nature then behaved to 1t as a ſtep 
mother, by denying it ſo neceſſary a garment? 
By no means : as ſhe is beneficent towards Fed, 
other animal, ſo has this likewiſe been the obje 
of her attention. It is true, ſhe has not provided 
it with a ſhell ; but has made it amends by enabling 
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it to clothe itſelf with one. Taught by ſo great a 
miſtreſs, our hermit has the ſagacity to take up his 
lodging in the firſt empty ſhell he meets with. He 
applies himſelf indifferently to all that are of a 
ſpiral conſtruction. He often retires ſo far into 


them, as not to be perceived, whereby the ſhell 


appears empty. It the ſhell ſhould prove too 
narrow, he quits it, in order to ſeek for another, 
more ſuitable to his bulk. It is ſaid, there ſome- 


times happen conteſts between our hermits about 


a ſhell, and that victory is decided in favour of 
him who has the ſtrongeſt claws. Our battles 


have ſcarcely ever a cauſe of equal importance for 


their object. 


2g. You have been already aſtoniſhed at the 
ſkill diſplayed in the progreſſive motion of ſeveral 
ſhell-fiſh, your amazement will be redoubled when 
you learn that ſome of them can ſpin: and you 
are impatient to ſee them at work. Let us walk 
on the ſea ſhore. You there diſcover a number 
of muſcles, ſome by themſelves, and others joined 
in companies. Conſider them more attentively 


you will obſerve that ſome of them are faſtened to 


{tones or to each other, by a great number of ſmall 
ſlender ſtrings. Let us lelett one of theſe mul- 
cles, that we may obſerve it more cloſely ; the 


better to diſcover their operations. Here is one 


of them endeavouring to fix itſelf to this ſtone 
that 1s near the ſurface of the water. The ſhell 


is partly open; it has thruſt out from it a kind of 


ſupple tongue, which it lengthens and contracts 
alternately. Remark that it often applies the ends 
of it to the ſtone, and immediately draws it back 


again into the ſhell, that it may again put it forth 
the next moment. From the root of this kind of 
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tongue there iſſue certain threads, which are equal 
in ſize to a hog's briſtle. Theſe threads part 
from each other as they come out, and their ex- 
tremity ſticks to the ſtone. Theſe are as ſo many 
ſmall cables which hold our muſcle at anchor. 
There are frequently a hundred and fifty of theſe 
little cables employed in mooring a muſcle. Each 
cable 1s ſcarcely two inches long. 

The muſcle herlelf has ſpun all theſe cords. The 
tongue not only ſerves them as it does other ſhell. 
fiſh, for arms to faſten themſelves with, and for 
legs to creep with; but 1s alſo the ſpinning in- 
ſtrument which produces thoſe numerous threads, 
by means of which the muſcle reſiſts the impulſe 
of the waves. From the root of the tongue to its 
extremity there is a groove, which divides it ac- 
cording to its length into two equal parts. This 
groove is a real channel, furniſhed with a great 
number of ſmall muſcles that open and ſhut it. In 
this channel is contained a viſcuous liquor, which 
is the matter of the threads emitted by the muſcle. 
At its firſt appearance this channel is exactly 
cylindrical, and is, properly ſpeaking, the place 


where the threads are moulded. The various 
motions the tongue of the muſcle we are obſerving 


gave itſelf a minute ago, all tended to fix it to the 


ſtone. Thoſe threads which are the whiteſt and 


moſt tranſparent are ſuch as are newly ſpun. She 
has not yet finiſhed anchoring herſelf, wherefore 
you perceive her tongue is again extending about 
two inches, and the tip of it drawing towards the 
ſtone. The viſcous liquor runs in the channel, 
and arrives at the extremity of it. This liquor 
is now conſolidated, and become a cylindrical 
thread. The muſcle ſticks the end of his thread 
to the ſtone ; but is deſirous of applying it cf 
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wider ſurface, in order to render it more adherent. 
For that purpoſe, ſhe adds to it with the tip of her 
tongue, that little paſte which you obſerved. Her 


buſineſs now 1s to extend another cable to ſome 


diſtance from the laſt. The tongue therefore muſt 


quit this latter, in order to work elſewhere. How 


will ſhe be able to effett this? The ehannel opens 
itſelf to its utmoſt length, and diſcharges the thread. 


The tongue being diſengaged from his thread, 


quickly draws itſelf together, re-enters the ſhell, 


and the next moment again iſſues from it, to fix a 


new cable a little farther off. 


Did you take notice of a mark of ſkill expreſſed 
by our muſcle? She has juſt now ſpread the firſt 
thread; to aſſure herſelf of the goodneſs of it, ſhe 
immediately puts it to the proof; drawing it 
ſtrongly towards her, as though ſhe would break 


it. It has reſiſted this effort, and, ſatisfied with 


the experiment, ſhe has proceeded to ſtretch out 
the ſecond thread, which ſhe has tried like the 


firſt. | 


Theſe cords which the ſea muſcles ſpin with ſo 
much art, are in reality as ſerviceable to them as 
cables are to a ſhip. You aſk me, whether they 


can weigh anchor? Divers experiments prove they 


are not endued with that ingenuity. It was not ne- 


ceſſary for them. But they ſometimes drive with 


their anchors; it therefore behoves them to have 
freſh cables in reſerve. 


Thus the ſea has its ſpinners as well as the earth. 


Muſcles are at ſea the ſame that caterpillars are 


on land. There is nevertheleſs a remarkable dif- 
ference between them. The work of caterpillars 
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anſwers exactly to that of gold wire-drawers. The 
- ſilk thread is moulded by paſſing through the 
mouth of the ſpinner, and the caterpillar gives it 
what length ſhe pleaſes, which 1n certain cones 
conſiſts of ſeveral hundred feet. The labour of 
muſcles may rather be compared to that of work- 
men who caſt metals. The ſpinning inſtrument 
of theſe ſhell-fiſh is a real mould which does not 
only determine the thickneſs of the thread, but 
alſo its length, which is always equal to that of the 
ſpinning inſtrument or tongue. 


The pinnaæ marine, which are ſpecies of very 
large muſcles, are more dextrous ſpinners ſtill. 
Their threads which are at leaſt ſeven or eight 
inches long, are extremely fine, and curious works 
are made with them. It muſcles are caterpillars 
of the ſea, pinnæ are its ſpiders. The threads of 

the pinnz ſerve, like thoſe of muſcles, to moor c 
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them with, and defend them from the agitation of i 

the waves. They are prodigiouſly numerous, 

and being united, form a kind of tuft or ſkain, a 

weighing about three ounces. The inſtrument * 
| that prepares and moulds them, reſembles, in the t 
eſſential properties of it, that of other ſhell-fiſh of | 1 
1 this kind: except that it is much larger, and thge 11 
* groove that divides it lengthwiſe is much narrower. I 
F At the root of it there is a membranous bag, com- P 
1 poſed of ſeveral fleſhy layers, that ſeparate the ſilk 0 
4 layers from whence the tuft reſults, 5 
5 . - 
4 24. If all kinds of ſhell-fiſh and ſea-animals have 1 
| not been enabled to moor themſelyes with as much ad 
ik kill as muſcles and pinnæ, nature has made them png 
| amends for that by affording them means that fi 


are no leſs efficacious. Before we quit this ſhore, 
let 
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let us ſtop a little wlnle and examine this {mall 
{hell-fiſh which you ſec faſtened to this rock. It 
is a goat's eye, Or a lim pet. Its ſhell, which conſiſts 

of one piece only, is made like a come chapuer, 

under which the whole body is ſheltered, as under 
a roof. 'The animal can raiſe or lower this cover- 
ing as it pleaſes. When it lowers it, the body 1s 
entirely concealed, and it reſts immediately on the 
ſtone. A large muſcle that occupies the whole 
extent of the ſhell, and that is, as it were, the baſe 
of it, faſtens the animal to this ſtone. Try to diſ- 


engage it from it: you are not able to effeg it. It 


is nevertheleſs only fixed to the ſtone by a baſe 
of an inch and a half in diameter. Let us hoiſt 
a cord round the ſhell; and ſuſpend a weight of 
twenty-eight or thirty pounds to this cord, the 
ſhell-fiſh will not quit its hold till after 56 
ſeconds, and you are ſurpriſed that fo ſmall an 
animal ſhould be endued with ſo great a power of 
adheſion. You are curious to know from whence 
he derives this: you examine the ſtone, and it 
appears to you to be finely poliſhed, whereupon 


your aſtoniſhment is redoubled. Can it be that 


the muſcle is able to infinuate itſelf into the in- 


ſenſible parts of the ſtone? Divide the animal 


tranſverſely: it ſtill adheres as ſtrongly as before. 
Does it cleave to the ſtone as two pieces of 
poliſhed marble cleave to each other? But pieces 
of marble eaſily {lip each other; and you caniuot 


cauſe the ſhell:-fiſh ſo to do. This then is the 


ſecret cauſe of that adheſion which aſtoniſhes you. 
The muſcle is furniſhed with a viſcous humour, 
which agglutinates it to the ſurface of the fone: 


and which is ſenſibly felt by Woelüng! it wich the 
finger. 
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But the goat's eye has not been condemned to 
remain its whole life affixed to the ſame place. 
It is neceſlary for it to go in learch of its food. 
There 1s one now creeping on the rock: its great 
muſcle ſerves him inſtead of legs, and performs the 
lame functions as that you have been made ac- 

quainted with in the ſnail. The goat's eye then 
can diſengage himſelf when he pleaſes. It is able 
40 break thoſe ſtrings which are with difficulty 
disjoined by a weight of eight and twenty pounds. 
Moiſten your finger, and ſtroke the muſcle with 
it; the natural glutinous ſubſtance, with which 
it is endued, can no longer retain its hold. This 
lue is diſſoluble by water. The whole ſurface 


of the muſcle abounds with little ſeeds, filled with 


a diſſolvent liquor. When the animal is diſpoſed 
to ſhift his quarters, he need only preſs his nu— 
merous glands, the diſſolvent iſſues from them and 
the cords are broken. 

The goat's eye has but one certain proviſion of 
gluey matter. If it be looſened from its place 
ſeveral times together, its ſtock will be exhauſted, 
and it will not fix any more. 

This method of mooring is common to divers 
ſea-animals. It is particularly ſo to nettles. Its 
whole ſkin is one entire maſs of glue, which diſ- 


ſolves very ſpeedily in aqua vitæ. It is with this 


abundant glue that theſe extraordinary animals 
faſten themſelves to the rocks. 


Star-fiſhes alſo fix themſelves by the ſame me- 
thod. A viſcous matter 1s conducted to the ex- 
tremity of the horns that ſerve them inſtead of 


legs. Theſe legs become ſtrong ties to them by 


means of the glue that exſudes from them, and 
| when 


\ 
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when they are once faſtened, it is 1 to break 
than ſeparate them. The horns of nedgchogs are 
exactly of the ſame nature. | 

All theſe adheſions are voluntary, and depend 
ſolely on the good pleaſure of the animal. He 
joins or disjoius himſelf as circumſtances require. 
But there are other adheſions, which are alto- 


gether 1nvoluntary. Sea-worms that are called 
frpe-worms, are encloſed in a round tube of a 
{ubſtance reſembling that of ſhells, and faſtened 


to ſtones or hard ſand, or even to ether ſhell-ſiſh. 
This tube follows the turnings ok the ſurface to 


which it is fixed. The worm never quits this ſhell 


which he lengthens or widens as he grows. The 

recal to your "remembrance. the falſe moths: this 
may be termed, a fal/e motſi of the ſea. It emits 
from its whole body a ſtony juice, which is the 


matter whereof the tube 1s formed. 


Other worms of this ſpecies, whoſe juice is not 
of a ſtony nature, but glutinous, make uſe of it 
tor colletting round them grains of fand, or bits 
of thetls, and this ſhell of inlaid pieces is notwith- 
ſtanding wrought in pretty exact proportion. 


Oyſters, and many other ſhell- 11-fiſh, adhere by 


a ſtony liquor to the bodies where they reit, 
1 are often by this means cemented to one ano- 
ther. Of ſuch a ſpecies is that univerſal cement 
which nature makes uſe of, as often as ſhe would 
erect in the ſea, or eſtabliſh therein a ſhell-work 
againſt the violent motion of the waves. 


We have acquired but little knowledge of the 


induſtry of fiſhes. They are not lufiiciently 


within our reach, The greateſt part of them in- 
v8 habit 
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habit gulphs that are inacceſſible to our reſearches. 
We do not preſume to think, that all their intel- 
ligence is confined ſolely to the devouring of each 
other. Their migrations are alſo as remarkable 
as thoſe of birds. They may have need of a kind 
of genius to enable them to chaſe their prey with 
ſucceſs, and elude the purſuit of their enemies. 
The cuttle-fiſh ſcatters about, at a proper ſeaſon, 
a black Iiquor, which troubles the water, and 
hides her from the ſight of ſuch fiſh as attempt to 
take away her life. Perhaps this liquor may be 
ſerviceable to her in ſeizing with the greater eaſe 
thoſe ſhe feeds upon. Other fiſhes can with abun- 
dance bf art penetrate into very hard ſhells, and 
extract from thence the fleſhy ſubſtance contained 
in them. We are not yet acquainted with the 
uſe the /word-fiſh, the /aw-fiſh, and the narval 
or uncorn-fiſh, make of thoſe enormous inſtru— 
ments they wear at the end of their ſnouts ; but 
they are undoubtedly able to handle them. Has 
not the cramp-fiſh, which ſo ſuddenly benumbs 
the hand that touches it, a very remarkable me- 
thod of providing for its ſafety, and an excellent 
art to propoſe to the meditation of the natural 
philoſopher ? The Hingſiſu, when purſued by 
others, darts out of the watry element to take xe- 
fuge in the air, where it is for a time ſuſtained by 
its great fins. 
It is well known that carp are capable of being 
tamed, and that they will haſten, like fowls, at a 
certain ſignal, to receive food from the hands of 
their provider. | 


It is probable that fiſhes are of all other animals 
endued with the longeſt lives. We have ſeen 
carp of an hundred and fifty years old. Fiſhes 

tranſpire 
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tranſpire and harden but little: they have, pro- 
perly ſpeaking, no bones. But they live in a 
ilate of perpetual warfare. They all devour, or 
are devoured by others. Thoſe who attain to 
their age, muſt acquire an extenſive knowledge of 
things relating to the ſea, Such Neſtors as theſe 
may be able to procure us ſome good memoirs of 
the ſecret hiſtory of a people ſo little known. 


25. We conjefture that the emigrations of 
birds depends principally on the winds. An exact 
naturaliſt at Malta has aſſured himſelt of this: that 
the ſame ſpecies always change their climate with 
wee winds. In April the /outh-weft wind 

rings into that iſland a ſpecies of plovers, and 
the north-weſt, cardinals and quarls., Nearly at 
the ſame time, falcons, buzzards and other birds 
of prey come with the north-weſt wind, without 
ſtopping, and depart in October with the /outh_ 
an wel In ſummer, the eaſterly wind condutts 
the ſnipes to Malta, and, towards the autumn, 
the north and north-weſt bring thither numerous 
{ſquadrons of woodcocks. Theſe birds cannot fly, 
like the guards, before the wind; ſince the north 
wind, which might carry them into Barbary, 
obliges them to remain in the iſles. Quazls, on 
the contrary, emigrate before the wind from one 
country to another. The /outh-caft enables them 
to paſs, in the month of March, from Barbary 
into France. They return from France in Sep- 
tember, and go to Malta by a /outh-eaſt. The 
winds, therefore, are the ſignals employed b 
nature for reminding divers kinds of birds of the 
time of their departure. In obedience to this 
voice, they ſet out, and follow the direttion it 
points out to them. | 
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What a ſeries of intereſting circumſtances 
would not the conſtruttion of their neſts al ſo pre- 
tent us with! A chafinch or gold-tinch's neſt 
would take us up whole hours in contemplating 
it. We ſhould enquire where the gold-finch 
could furniſh itſelf with a cotton ſo fine, ſilky, 
and ſoit, as lines the inſide of its pretty neſt ? 
Atter many. reſearches, we ſhould find, that by 
covering the ſeeds of certain willows with a very 
fine cotton, nature has prepared for the gold-finch 
the down ſhe employs. We ſhould never be 
weary of conſidering that kind of embroidery with 
which the chaffinch ſo agrecably adorns the out- 
lide of his neſt, and, on viewing it more Nar- 
rowly, we ſhould perceive that it is owing to an 
infinity of little liverworts, artfully interwoven 
together, and applied with the utmoſt propriety 
over the whole ſurface of the neſt. The colour 
of theſe liverworts, which is moſt commonly that 
of the bark of the tree on which the neſt is ſituate, 
would indicate that the chaffinch ſeems to intend 
her neſt ſhould be confounded with the branch that 


bears it. ; 


26. Shall we viſit the retreats of rats, field mice, 
badgers, foxes, otters, bears. Weſhould undertake 
thereby too tedious a journey. Let us limit our- 
ſelves to the rabbet and monkey, as the moſt curious 
after thoſe of the beaver. 

The rabbit and hare, which bear ſo near a re- 
ſemblance to each other both in their exterior 
and interior part, teach us not to truſt to appear- 
ances. They eaſily couple together, and produce 
nothing. They are therefore diſtinct ſpecies. 
Moreover, the feeble hare contents herſelf with 
the lodging ſhe makes for herſelf on the r 
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of the earth. The more induſtrious rabbit pene- 
trates into the earth, and there procures an 2. 
{lured aſylum. The male and female live together 
in this peaceable retreat, fearleſs of the tox or 
bird of prey. Unknown to the reſt of the world, 


they ipend their days in happinels And tran⸗ 


quillity. 


The hare might alſo dig the earth, but does not, 
neither does the domeſtic rabbit ſince he has no 


occaſion; his dwellng place being provided for 


him, he behaves as if he was ſcnlible of it. The 
warren-xabbit ſeems to know that he is unpro— 
vided, and procures for himſelf a lodging. But 
to perceive the relations thoſe retreats have to 
their preſervation, and to judge that they wall 
| ſhelter them from all the inconveniences they 
labourunder, isan operation of the ſoul that borders 
on reflection, if it be not reflection itfelf.- 

When the hare is ready to kindle, ſhe digs for 


herſelf a burrow. This is a winding trench, or 


one made in zig-zag. At the bottom of this 
trench ſhe works a great cavity, lining it with her 
own hairs. That 1s the foft bed ſhe prepares for 
her young. She does not quit hom during 
ſeveral of the firſt days; and only goes out after- 
wards to procure nouriſhment. The father at 
that time knows nothing of his family: he does 
not dare to enter the burrow. When the mother 
goes into the fields, the often takes even the pre- 
caution to ſtop up tile entrance of the kurrow 
with earth ſteeped in her urine. When they are 
grown ſomewhat larger, the levercts begin to 
brouſe the tender graſs. The father at that time 
acquires a knowledge of them, takes them up in 
his paws, licks their eyes, poliſhes. their hair, and 
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diſtributes his careſſes and cares equally amongſt 
them all. 


Obſervations prove that paternity is greatly re- 


ſpected amongſt hares. The grandſire continues 


to be the chief of the whole numerous family, and 
teems to govern it like a patriarch. 


27. The tricks of the monkey are known to 
every body. No one is ignorant with what faci- 
cility ſhe is tamed, and taught to dance and ſhew 


poſtures on a ſtaff, Her ingenious proceedings on 


the tops of the Alps, where ſhe fixes her abode, in 


the midſt of ſnow and froſt, are not ſo generally 
known. 

Towards the month of Oftober, ſhe enters into 
winter quarters, and ſhuts herſelf up for the re- 
mainder of the ſeaſon. Her retreat 1s worthy of 
obſervation. On the brow of a mountain, the 
induſtrious monkey eſtabliſhes her dwelling. It 
is a great gallery dug under-ground, and made 
like a Y. Theſe two branches, which have cach 
of them an opening, terminate at a corner. Such 
is the apartment of the monkey. One of the 
branches deſcends below the apartment, according 
to the ſloping of the mountain; it is a kind of 


aqueduct that receives and carries off the excre- 


ments and filth. The other branch, which riſes 
above the habitation, ſerves for an avenue and 
place to go out at. The apartment 1s the only 
art of the gallery which is horizontal. It is lined 
with a thick layer of moſs and hay. It is certain 
that monkeys are ſociable animals, and that they 
work in common on their lodging. They amals, 
during the ſummer, ample ſupplies of moſs and 
hay. Some mow the praſs, others gather it, 5 
| 5 
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by turns they ſupply the office of a cart to con- 
vey it to the ſtorehouſe. One of the monkeys 
lies on his back, opens his paws to ſerve inſtead 
of racks, ſuffers himſelf to be loaded with hay, and 
drawn by the reſt, who hold him by the tail, and are 
careful to prevent the carriage being oyerttirned 
on the road. Their feet are armed with claws, 

which enable them with great eaſe to dig into he 
earth. As ſoon as they have made a hollow place 
in 1t, they throw behind them the dirt they ex- 
tract from the mine. They paſs the greateſt part 
of their life in their habitation; they retire into 
it during the rain, or on the approach of a ſtorm, 

or at the ſight of ſome imminent danger. They 
ſeldom quit it except in fine weather, and go but 
a little way from it. Whilſt ſome are {porting 
on the turf, others are buly in cutting it, and a 
third party are acting as ſcouts on the eminences, 

to give notice to the foragers, by a whiſtle, of the 
enemy's approach. 

During the winter, monkeys cat nothing. The 
cold benumbs them, ſuſpends or greatly dimi- 
niſhes perſpiration, and other excretions. The 
fat with which their belly is well provided paſſes 
into the blood, and reſtores it. We might athrm 
that they foreſee their lethargy, and are ; apprized 
that they ſhall then have no need of nouriſhment ; 
tor they do not think of hoarding up proviſions, 
as "TOY do materials tor furniſhing their lodging. 


28. We have greatly admired the ingenious 
and almoſt intelligent mechaniſm, by which divers 
caterpillars roll up the leaves of trees. You ſee 
theſe aſh-leaves that are rolled up like a coffin. 
They are inhabited by a little caterpillar, that has 

9 formed 
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formed for itſelf therein a cone of pure filk, 
nearly reſembling a grain of corn. We cannot 
examine this cone without opening the coflin. 
Let us do it with caution. The cone is lodged in 
the centre. You perceive little gutters on the 
exterior part of it. Obſerve particularly 1 in what 
manner this little cone is fuſpended in the middle 
of the colſin, by the help of a thread, one of whoſe 
extremities 1s fixed to the top of the cone, and 
the other to its bale, or the flat part of the leaf. 
Look narrowly at the place where the thread 
Joins to the flat part of the leaf: you will per- 
ceive a {mall piece in it exactly circular, bored in 
the thick part of the leaf, and that ſeemi to con- 
ceal ſome ſecret deſign. This you will find in 


many coffins; but it often happens that you will 


ſee in that place a little round hole, well turned, 
that appears to have been made by a gimblet. 
The circular piece is the work of the caterpillar: 


it has ſkilfully gnawed that part of the leaf; and 


has cut a little piece of it in a, circular form, 
which it has been very careful to leave in its 
place. You ſeem to dilcern the end of this la— 
Bour. It is contrived for a private paſſage for 
the caterpillar to go out at, at the ſame time that 
it prevents the entrance of any miſchievous inſects. 


Our induſtrious caterpillar then makes a little 


door into its cell. The door is not to be opened 
till after the laſt metamorphoſis. The winding 
parts of it being interwoven with the leaf, it re- 
mains as it were ſubſervient to it. In iſſuing 
from the cone, the caterpillar deſcends by the 
whole length of the thread, which holds it ſul- 
pended ; it follows the direction of i it, arrives at 
the door, and burſts it open by puſhing its head 
againſt it. Theſe coffins, which you ſee pierced 

through, 
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through, have been abandoned by the cater- 
pillars. 


Our grain is liable to be eaten by a very 
mall inſect, that loc ages within it, and is there 
metamorphoſed. The cov ering of corn is a kind 
of very cloſe box, which the caterpillar lines with 
filk. But the caterpillar i 1s provided with no 1n- 
ſtrument to pierce through this box, and would re- 
main priſoner therein, if the inſect were not in- 
ſtructed how to prepare a 'pallage from it. It 
Proceeds 1 m the ſame manner as the roller of the 
alh ; it cuts with its teeth a little round place in 
the covering of the grain, which it is very care- 
tul not to diſengage entirely from it. The butterfly 
need only preſs againſt chis part, in order to obtain 
its liberty. 

In the centre of the capper thiſtle lows | is a 
large oblong cavity, which is commonly inha- 
bited by a {mall caterpillar, that makes a ſort of 
cone therein, where ſhe transforms herſelf. The 
rind of the thiſtle is much harder than that of our 
corn. It would be impoſſible for the butterfly 
to force a pallage through it. It would have oc- 
caſion for very ſtrong teeth for that purpole, and 
is furniſhed with no analogous inſtruments. The 
caterpillar, which feems ſenſible of this, makes a 
ſkilful proviſion for the neceſſities of the but- 
terlly. It pierces in different parts the walls of 
its lodge, and makes a ſmall round hole in it, 
oppoſite the extreme part of the cone which che 
butterfly 1 is to go out at. But, were this hole to 
remain open, the chryſalis“ would be too much 
expoied. The caterpillar contrives a very ſimple 
expedient for ſtopping up the aperture. The 
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whole exterior part of the head of the thiſtle is 
covered with the feeds of the plant. The cater- 
pillar brings ſome of theſe little bodies to the out- 
{ide of the hole. | 


=; 


In treating of the proceedings of aqui moths, 
we have remarked that they transform themſelves 


in their caſe. There muſt be a continual freſh 


{ſupply of water in this enloſure: yet, no vora- 
cious infect ſhould be allowed acceſs to it. In— 
{tcad of placing a full made door at the entrance 
of its lodge, the moth puts a grated one there, 
which anſwers every end. Let us not attribute 
our method of reaſoning to this moth. Does ſhe 
know that voracious inſects have a deſign againſt 
her life? Is ſhe ſenſible that ſhe will put on a 
form under which ſhe will not be able to fly? 
No; ſhe is ignorant of all this; nor does it con- 
cern her to know eit. She has been taught to 
ſpread threads that are capable of growth; ſhe 
does ſpread them, 1n ſo doing, ſhe provides by a 
machine againſt the inconveniencies which ſhe 
neither knows or can know. Judge on the ſame 
principle of other fatts of this kind. It is always 
the AUTHOR of the inſect who alone is to be 
eſteemed wonderful. 


30. I need not then endeavour, from the end 


which we diſcover in the work of an induſtrious 


animal, to find a reaſon for this work. I would 


not ſay, The ſprder ſpreads a net to catch the flies; 


but that te ſpider catches the flies becauſe ſhe 
/preads a net, &c. and ſhe forms a net, becauſe 


ſhe has occafron to pin. The end is not leſs cer- 


tain, or leſs evident; only, it is not the animal 
that has propoſed it, but the AUTHOR of the 
| | animal. 
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animal. What loſs would natural theology ſul. 

tain by this method of reaſoning? Would it not, 
on the contrary, acquire a greater degree of ex- 
actneſs? Let us reaſon then on the operations of 
animals as we do en their ſtructure. The ſame 
WISDOM which has conſtructed and arranged 
with ſo much art their various organs, and has 
cauſed them to concur to- one determinate end, 
has hkewiſe cauſed thoſe numerous operations, 
which are the natural effects of the economy of 
the animal, to contribute to one end. He is di- 
refed towards his end by an inviſible HAND; 

he executes with preciſion, from the very begin- 
ning, the works which we admire ; he ſeems to 
act as if he was capable of reaſoning, to turn 
about with propriety, and to change his method 
as there is occaſion, and in all this only obeys 
thoſe ſecret ſprings by which he is actuated ; he is 
only a blind inſtrument that cannot judge of his 
own action, but is excited to it by that ADoRa- 
BLE MIND which has traced out to every inſect 
his little circle, as he has marked out to each 
planet its proper orbit. When therefore 1 ſee 
an inſect working on the conſtruction of a net, a 

cone, or a chryſalis, I am ſeized with reſpect, be- 
cauſe I am beholding a ſight where the SUPREME | 
ARTIST is concealed behind the ſcene. 


7 Many ſpecies of ſolitary bees content 
themſelves with penetrating into the earth; ſcoo 
out cylindrical cavities therein, and poliſh the 
walls. They depoſit an egg there and amaſs a 
ſufficient quantity of nouriſhment. 


There is another ſpecies of en worms that 
pierce the earth, whoſe induſtry is much more 
remarkable. 
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remarkable. They do not content themſelves, like 
the others, with an entire naked cavity. On vi- 
liting the inſide of the lodge, immediately after 
its conſtr uction, we are agreeably ſur priſed to ſee 
it hung quite round with tapeſtry of the moſt 
beautiful crimſon ſattin, affixed to the ſides as our 
tapeſtry 1s to the walls of our apartments, but 
with much more propriety. The bee does not 
only line in this manner the whole inſide of her 
dwelling; but allo ſpreads the ſame kind of ta- 
peſtry round the entrance, to the diſtance of two 
or three lines. We ave obſerved many cater- 
)1Ulars that line the inſide of their cone or enclo- 
fure with ſilk: our bee is the only inſect at pre- 
ſent known, which properly ſpeaking, hangs her 
neſt with tapeſtry, as we do our apartments. It 
is therefore with good realon that this induſtrious 
animal has received the name of the tapeſtry- bee. 
You ſeem at a loſs to know from whence ſhe 
procures the rich tapeſtry. Look at the flowers 


of this wild- -Poppy, which are newly blown : ob- 


ſerve that they are ſloped here and there. Compare 
them with the tapeſtry whoſe tiflue you are deſi- 
rous of knowing, you can find no difference be- 
tween them: this tapeſtry is no other than the 
fragments of the flowers of the wild-poppy; and 
that is the ſecret origin of thoſe ſlopings you re- 
mark on the poppies that border upon the neſt. 
Your curioſity is not yet ſatisfied ; you are deſi- 
rons of obſerving a little the labour of our ſkilful 
worker in tapeſtry. 8 

The hole, which ſhe digs perpendicularly into 
the earth, is about three inches in depth. It is 
exactly cylindrical, as far as to ſeven or eight 
lines of the bottom. There it begins to open 
wider, which it does more and more. When 
the bee has made an end of giving it the ſunable 


proportions, 
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proportions, ſhe proceeds to line it with the 
tapeſtry. 

With this view, ſhe applies herſelf to cutting, 
with abundance of art, pieces of petals F of an 
oval form from the flowers of the wild-poppy, 
which ſhe ſeizes with her legs, and conveys into 
her hole. Thele little ſcraps of tapeſtry, when 
tranſported thither, are very much crumbled; 
but the tape/try-bee knows how to ſpread them out, 
difplay them, and affix them to the walls with 
aſtoniſhing art. 

She applies at leaſt two layers of the petals. 
She ſpreads two tapeſtries on each other. The 
realon of her furniſhing herſelf with it from the 
flowers of the wila- -POPPY, rather than from thoſe 
of many other plants, is, becauſe in them are 
united, to a higher degree, all thoſe qualities which 
are requiſite tor the ule to which the bee deligns 
to put them. 

When the pieces which the bee has cut and 
tranſported are found to be too large for the place 
they are intended to occupy, ſhe cuts off the ſu- 
perfluous parts of them, and conveys the > ſhreds out 
of the apartment. 

After hanging the tapeſtry, the bee fills the 
neſt with paſte, to the height of ſeven or eight 
lines. This is all that is neceſſary for the nou- 
riſhment of the worm. The tapeſtry is deſigned 
to prevent the mixture of particles of earth with 
the paſte. 

You expect undoubtedly that the le bee 
ſhould not fail to cloſe up effectually the aperture 
of the neſt, in order to hinder the acceſs of thoſe 
inſets into it that are fond of the paſte: this ſhe 
takes proper care to do: and it is utterly impoſſi- 


+ This is the name given by botaniſts to the leaves of flowers. 


ble 
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ble for you to diſcover, from the ſurface of the 
ground, the ſpot where the neſt was, whoſe con- 
itructon you have juſt been contemplating, ſuch 
is the ſkill employed by the bee in cloſing it. 
This little white pebble was at the edge of the 
hole, or very near it; it has not changed its 
place, and indicates to us the part beneath which 
the neſt is we are ſearching for. It ſeems then 
as if we ſhould have nothing more to do than to 


_ raiſe up a light layer of earth, in order to expoſe 


to view the entrance of the hole, which has been 


ſo well cloled. Nothing can be eaſier or leſs 
doubtful. How great 1s your ſurpriſe! you have 
already taken up two or three inches of the earth 
1n depth, and you cannot find the leaſt appear- 
ance either of the hole or the tapeſtry. What 
can this mean ? What 1s become of the neſt that 
was ſo ſkiltully conſtructed, fo properly lined, and 


was upwards of three inches deep? A few hours 


ſince, you admired the ingenious contrivance of 
it, and now the whole has diſappeared, ſo that 
you cannot diſcover the leaſt trace of it. What 
myſtery then is this? It is effected as follows: 
When the bee has done laying, and amaſſed 
her quantity of paſte, ſhe takes down the tapeſtry, 
folds it over the paſte, which ſhe wraps together 
in it pretty nearly as we fold on itſelf a coffin of 


paper that is half full. The egg and paſte are by 


this means encloſed within a little bag of flowers. 


The bee has then nothing farther to do, but to 
fill up with earth all the void ſpace that is above 
the bag; and this ſhe performs with ſuch wonder- 
ful activity and exactnels, as utterly to conceal the 
place where the neſt was. 95 


If a hare does not Fa like the rabbit, the art 
a burrow, he does not how- 
BE | ever 


of digging for himſel 
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ever want a ſufficient degree of ſagacity to enable 
um to fecure himſelf, and eſcape from his ene— 
mies. He can chooſe for himſelf a form, and 
conceal himſelf betwixt clods of earth that reſem- 
ble the colour of his hair. In winter, he takes 
up his lodging to the ſouth, and in ſummer time to 
the north ; when flarted by the dogs, he purſues 
the ſame track for ſome time, goes the ſame wa 
back again, darts aſide, throws himſelf into a buſh. 
and there ſquats down. The pack follow the path, 
pals before the hare, and loſe ſcent of him. 

The crafty animal ſees them paſs by and run 
far from him, he iſſues from his retreat, con- 
founds his courſe, and puts the hounds to a loſs. 
He varies his ſhifts continually, and always con— 
dutts them as his circumſtances require. Some- 
times at the cry of the hounds, he quits his form, 
ſpeeds away to the diſtance of a quarter of a 
league, caſts himſelf into a pond, and lies hid among 
the ruſhes. At others he mingles with a flock of 
ſheep, and will not abandon them. One time he 
conceals himſelf under ground: at another leaps 
under a ruinous wall, crouches among the 1vy, 
and lets the dogs paſs him. Oftentimes he runs 
along one fide of a hedge, whilſt the dogs go on 
the other. Sometimes by ſeveral efforts he ſwims. 
accroſs a river. Laſtly, at others he obliges another 
hare to quit the form, in order to ſupply his 
place, &c. | 5 . 


The flag, which by the elegance and lightneſs 
of his make, by thoſe living branches with which 
his head is rather adorned than armed, his ſize, 
ſtrength, and noble air 1s one of the grand orna- 
ments of the foreſt, is endued with more ſubtlety 
than even the hare, and finds more exerciſe tor the 
ſagacity of the huntſman. | | 


When 
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When purſued by the hounds, he paſles and 


repalles ſeveral times on his track; eludes their 
purſuit by aſlorting himſelf with other beaſts, 
darts forward, and immediately flees to a diſtance, 
ſtarts aſide, and ſteals away, and lies proſtrate on 
his belly. The land betraying him every where, 


he betakes himſelf to the water. The hind that 


nouriſhes her young, preſents herſelf to the dogs, 
in order to facilitate ie eſcape of her young, ſhe 
runs away with ſwiftnels, and afterwards returns 
to 1t, 


32. The fox, celebrated for his * is no 


leis circumſpett than ſkilful, no leſs vigilant than 
crafty, he weighs cautiouſly the leaſt of his mea- 


ſures, ſtudies circumſtances, watches inceſſantly, 
and has always ſome contrivance in reſerve to al- 
11ſt him upon an exigency. His genius ſo fruit- 


ful in reſources, multiples almoſt to infinity his 


{ſhifts and ſtratagems. — 2 
Though extremely fleet in running, he does not 
truſt to his natural ſwiftneſs: he judges that that 


alone would not be ſufficient for his preſervation, 


He works for himſelf a umely aſylum under 
ground: where he takes refuge in caſe of 
neceſſity, and lodges, and brings up his family 

He eſtabliſhes his dwelling place on the border 
of woods, and in the neighbourhood of farm- 
houſes. He liſtens afar off with an attentive 
ear to the cackling of poultry, directs his ſteps 
accordingly, arrives by ſeveral winding ways, 


ſquats himſelf down, paſſes along on his belly, lies 


in ambuſcade, and rarely fails in his attempt. 


If he is ſo happy as to penetrate into the en- 
cloſure, he employs to good purpoſe every mo- 


ment of his time, and ſlaughters the whole ſtock. 


He immediately retreats, carries away with him 
| one 


4- 282 


one of the prey, conceals it, returns in ſearch of 
another, hides that like the former, and does not 
ceaſe from plundering, till he perceives he has been 
diſcovered. | 
He is amazingly ſkilful in hunting young leve- 
rets, ſurpriſing the hares when lying down; m 
diſcovering the neſt of partridges, or quails, and 
ſeizing the mother on her eggs. | 
Equally bold as crafty, he has even the cou- 
rage to attack bees: he attempts to get their 
honey, which he is very fond of. Theſe warlike 


inſetts preſently aſſail him on all ſides, and in a 


tew moments he is entirely covered with, them. 
He retires ſome paces, rolls himſelf on the ground, 


_ cruſhes them by that means, returns to the 


charge, and at length obliges this little labo- 
rious people to abandon to him the fruits of 
their long labours. 55 

I ſhall add but one more inſtance; if the fox 
diſcovers that his young have been diſturbed dur- 
ing his abſence, he tranſports them one after ano- 
ther to a new place of retreat. 
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CON M i ON. 


ERE I ſet bounds to my deſign. I have pre- 
ſented my readers with a variety of tatts of 
an intereſting nature, ſufficient to enable them 
to form an idea of thoſe pleaſures which reſult 
from the contemplation of nature. But this 
contemplation would prove fruitleſs, did it not lead 
us to aſpire inceſſantly after this adorable BEING, 
by endeavouring to acquire a knowledge of him, 
from that immenſe chain of various productions 
wherein his power and wiſdom are diſplayed with 
ſuch diſtinguiſhed luſtre. He does not impart to 
us the knowledge of himſelf immediately; that is 
not the plan he has choſen; but he has com- 
manded the heavens and the earth to proclaim his 
exiſtence, to make him known to us. He has 

endued us with faculties ſuſceptible of this divine 
language, and has raiſed up men who explore their 
beauties, and become their interpreters. Impri- 
ſoned for awhile in a ſmall obſcure planet, we 
only enjoy ſuch a portion of light as 1s ſuitable to 
our preſent condition: let us wiſely improve 
each glimmering ray reflected upon us, nor loſe the 


ſmalleſt 


/! 


5 


ſmalleſt ſpark: let us continually advance in this 
Eftulgent Light ! A time will come, when we ſhall 
draw all light from the Eternal Source of Light, 
and inſtead of contemplating the Divine Archi- 
tect in the works of his hands, ſhall contemplate 
the workmanſhip in the OMNIPOTENT AUTHOR 
thereof. © We now ſee things as through a glaſs 
darkly ; but we ſhall then fee face to face.“ 


END OF. THE FOURTH VOLUME. 
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